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ADVERTISEMENT. 


The present series, entitled “Smithsonian Miscellaneous Collec- 
tions,” is intended to embrace all the publications issued directly by 
the Smithsonian Institution in octavo form; those in quarto constitut- 
ing the “Smithsonian Contributions to Knowledge.” The quarto series 
includes memoirs, embracing the records of extended original investi- 
gations and researches, resulting in what are believed to be new truths, 
and constituting positive additions to the sum of human knowledge. 
The octavo series is designed to contain reports on the present state of 
our knowledge of particular branches of science; instructions for col- 
lecting and digesting facts and materials for research ; lists and synopses 
of species of the organic and inorganic world ; museum catalogues ; 
reports of explorations; aids to bibliographical investigations, etc., 
generally prepared at the express request of the Institution, and at its 
expense. 

In the Smithsonian Contributions to Knowledge, as well as in the 
present series, each article is separately paged and indexed, and the 
actual date of its publication is that given on its special title-page, and 
not that of the volume in which it is placed. In many cases works 
have been published and largely distributed, years before their com- 
bination into volumes. 

S. P. LANGLEY, 
Secretary S. I, 
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“For THE INCREASE AND DIFFUSION OF KNOWLEDGE.” 


THE INTERNATIONAL EXCHANGE SERVICE 


OF THE 


SMITHSONIAN INSTITUTION. 


In effecting the distribution of its first publications abroad, the Smith- 
sonian Institution established relationships with certain foreign scientific 
societies and libraries, by means of which it was enabled to materially 
assist institutions and individuals of this country in the transmission of 
their publications abroad, and also foreign societies and individuals in 
distributing their publications in the United States. 

In recent years the Smithsonian Institution has been recognized by 
the United States Government -as in charge of its official Exchange 
Bureau, through which the publications authorized by Congress are 
exchanged for those of foreign governments ; and by a formal treaty 
it acts as intermediary between the learned bodies and literary and 
scientific societies of the contracting States for the reception and trans- 
mission of their publications. 

Attention is invited to the fact that this is not a domestic, but an 
international exchange service, and is used to facilitate such exchanges, 
not within the United States, but between the United States and foreign 
countries only. 

The Smithsonian Institution will receive from any person or institu- 
tion of learning in the United States a package addressed, under the 
following rules, to any person or institution abroad, and will deliver it 
to the addressee free of expense. Its agents and the exchange bureaus 
abroad will likewise receive from associations of learning or individuals 
in their respective countries such publications as may be delivered to 
them under rules similar to those prescribed herein, and will forward 
them to Washington, after which the Institution will undertake their 
delivery, free of expense, to the respective addresses in the United 
States. 

The rules established for the operation of the Exchange Service 
provide for the distribution of books, pamphlets, charts, and other 
printed matter, sent as donations or exchanges, to any accessible point 
abroad, and without expense to the sender beyond that of the delivery 
of the packages to the Smithsonian Institution in Washington, and 
also without expense to the recipient. Similar material sent from 
abroad to this country is forwarded, prepaid by the sender, to the agents 
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or correspondents of the Institution in their respective countries. Be- 
yond this there is no expense to the sender. 

A scientific society or an individual in the United States desiring 
to take advantage of the Exchange Service should have all packages 
strongly wrapped and legibly and fully addressed. All packages con- 
stituting a consignment should be carefully packed to avoid being 
damaged in transit, and forwarded to the Smithsonian Institution at 
Washington, carriage prepaid. The separate packages should not 
exceed one-half of one cubic foot in bulk, and they should not contain 
letters or other written matter. 

In forwarding exchanges the sender should address a letter to the 
Institution, stating by what route the consignment is being shipped to 
Washington, and the number of boxes or parcels of which it is composed. 

On the receipt of a consignment at the Institution each package is 
assigned an ‘‘invoice number,’’ and a record is made of the entire 
list of packages under the sender’s name. ‘The separate packages are 
also entered under the name of the person or office addressed. An 
account is thus established with every correspondent of the Institution, 
which shows readily what packages each one has sent or received 
through the Exchange Service. The books are then packed in boxes 
with contributions from other senders for the same country, and are 
forwarded by fast freight to the bureau or agency abroad which has un- 
dertaken to distribute exchanges in that country. To Great Britain 
and Germany, where paid agencies of the Institution are maintained, 
shipments are made weekly ; to other countries they are made at some- 
what greater intervals. 

Fach package sent out contains an addressed receipt card bearing an 
‘invoice number ’’ identical with that upon the package. This invoice 
number should be carefully noted by the recipient, as it is the means 
ot identifying the package, and it is important that the card should be 
signed and mailed tothe Institution without delay. The receipt having 
been filed in the Exchange Office, the record of that particular package 
_is made complete, while failure to return the receipt card gives rise to 
doubt as to the correctness of the address, and future packages for 
that address may be returned to the sender. 

Transmissions from abroad are received by freight in large ekees, 
and are distributed in the United States under frank by registered mail, 
a record first having been made of the name of the sender and of the 
address of each package. A receipt card, returnable by mail without 
postage, is sent with each of these packages, and the recipient should 
sign and return it to the Institution at once as an acknowledgment of 
the package. 

The Institution and its agents will not knowingly receive for any 
address purchased books, nor apparatus or instruments of any descrip- 
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tion, whether purchased or presented, nor specimens of natural history 
except where special permission from the Institution has been obtained. 

The following is a list of countries and exchange bureaus or dis- 
tributing agencies therein to which publications are forwarded by the 
Institution for distribution, and which in turn receive and transmit 
similar contributions to the Institution for distribution in the United 
States. It represents all parts of the world and exemplifies the motto, 
‘Per Orbem,’’ on the Smithsonian seal : 


Algeria (via France). 

Angola (vza Portugal). 

Argentina : Museo Nacional, Buenos Ayres. 

Austria: K. K. Statistische Central-Commission, Vienna. 

Azores (vza Portugal). 

Belgium: Service Belge des Echanges Internationaux, Brussels. 

Bolivia: Oficina Nacional de Inmigracién, Estadistica y Propaganda Geografica, 
La Paz. 

Brazil: Servico de Permutacgdes Internacionaes, Bibliotheca Nacional, Rio de 
Janeiro. 

* British Colonies : Crown Agents for the Colonies, London. 

Bulgaria : Doctor Paul Leverkuhn, Sofia, 

Canada : Sent by mail. 

Canary Islands (vza Spain). 

Cape Colony : Superintendent of the Stationery Department, Cape Town. 

Chile : Universidad de Chile, Santiago. 

China: Shipments temporarily suspended. 

Colombia : Biblioteca Nacional, Bogota. 

Costa Rica: Oficina de Depésito y Canje de Publicaciones, San José. 

Denmark : Kongelige Danske Videnskabernes Selskab, Copenhagen. 

Dutch Guiana: Surinaamsche Koloniale Bibliotheek, Paramaribo. 

Ecuador : Biblioteca Nacional, Quito. 

East India ; India Store Department, India Office, London. 

Egypt: Société Khédiviale de Géographie, Cairo. 

France: Bureau Francais des Echanges Internationaux, Paris. 

Friendly Islands : Sent by mail. 

Germany: Doctor Felix Fliigel, Aussere Halle’sche Strasse No. 18, Leipzig- 
Gohlis. 

Great Britain and Ireland: Messrs. William Wesley & Son, 25 Essex Street, 
Strand, London. 

Greece : Professor R. B. Richardson, Director American School of Classical Stud- 
ies, Athens. 

Greenland (v/a Denmark). 

Guadeloupe (vza France). 

Guatemala: Instituto Nacional de Guatemala, Guatemala. 

Guinea (v/a Portugal). 

Haiti: Secrétaire d’Etat des Relations Extérieures, Port au Prince. 

Honduras: Biblioteca Nacional, Tegucigalpa. 

Hungary : Doctor Joseph von Korosy, ‘‘ Redoute,’ 

Iceland (v7a Denmark). 


’ 


Budapest. 


* This method is employed for communicating with a large number of the British Colonies 
with which no means is available for forwarding exchanges direct. 
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Italy : Ufficio degli Scamb1 Internazionali, Biblioteca Nazionale Vittorio Emanuele, 
Rome. 

Java (via Netherlands). 

Korea (vza Russia). 

Liberia: Care of American Colonization Society, Washington, D. C. 

Luxemburg (vza Germany Ne 

Madagascar (vza France). 

Madeira (via Portugal). 

Mexico: Sent by mail. 

Mozambique (vza Portugal). 

Natal : Agent-General for Natal, L ondon. 

ened. Bureau Scientifique Central Néerlandais, Bibliotheque de l Univer- 
sité, Leyden. 

New Guinea (vza Netherlands). 

New Hebrides : Sent by mail. 

Newfoundland : Sent by mail. 

New South Wales : Government Board for International Exchanges, Sydney. 

New Zealand : Colonial Museum, Wellington. 

Nicaragua : Ministerio de Relaciones Exteriores, Managua. 

Norway : Kongelige Norske Frederiks Universitet, Christiania. 

Paraguay : Ministerio de Relaciones Exteriores, Asuncion. 

Persia (vza Russia). 

Peru: Biblioteca Nacional, Lima. 

Portugal : Bibliotheca Nacional, Lisbon. 

Queensland : Chief Secretary’s Office, Brisbane. 

Roumania (vza Germany). 

Russia: Commission Russe des Echanges Internationaux, Bibliothéque Impériale 
Publique, St. Petersburg. 

Salvador : Museo Nacional, San Salvador. 

Santo Domingo : Sent by mail. 

Servia (vza Germany). 

Siam : Board of Foreign Missions of the Presbyterian Church, New York. 

South Australia : Astronomical Observatory, Adelaide. 

Spain: Oficina para el Canje de Publicaciones Oficiales, Cientificas y Literarias, 
Seccion de Propiedad Intelectual del Ministerio de Fomento, Madrid. 

Sumatra (va Netherlands). 

Syria: Board of Foreign Missions of the Presbyterian Church, New York. 

Sweden : Kongliga Svenska Vetenskaps Akademien, Stockholm. 

Switzerland: Service des Echanges Internationaux, Bibliothéque Fédérale Cen- 
trale, Bern. 

Tasmania : Royal Society of Tasmania, Hobart. 

Tunis (vza France). 

Turkey : American Board of Commissioners for Foreign Missions, Boston. 

Uruguay: Oficina de Depdsito, Reparto y Canje Internacional, Montevideo. 

Venezuela: Biblioteca Nacional, Caracas. 

Victoria: Public Library, Museums, and National Gallery, Melbourne. 

Western Australia: Victoria Public Library, Perth. 

Zanzibar : Sent by mail. 


SMITHSONIAN MISCELLANEOUS COLLECTIONS. 
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LETTER OF TRANSMITTAL 


WasHinaton, D. C., October 9, 1902. 
The Committee on Indexing Chemical Literature, appointed in 1882 
by the American Association for the Advancement of Science, has voted 
to recommend to the Smithsonian Institution for publication the fol- 


lowing: 
ce ~ my 
INDEX TO THE LITERATURE OF THORIUM, 


by Cavalier H. Joiiet, Ph. D.”* 


Henry CARRINGTON Boron, 
Chairman. 
Mr. 8. P. LANGLEY, 
Secretary of Smithsonian Institution, 


* This forms one of the following series: 

Index to the Literature of Uranium, 1785-1885, by Henry Carrington Bolton, 
1885. 

Index to the Literature of Columbium, 1801-1887, by Frank W. Traphagen, 1888. 

Index to the Literature of the Spectroscope, by Alfred Tuckerman, 1888, 1902. 

Index to the Literature of Thermodynamics, by Alfred Tuckerman, 1890. 

A Bibliography of the Chemical Influence of Light, by Alfred Tuckerman, 1891. 

A Bibliography of Aceto-Acetic Ester, by Paul H. Seymour, 1594. 

Index to the Literature of Didymium, 1842-1893, by A. C. Langmuir, 1895. 

Indexes to the Literature of Cerium and Lanthanum, by W. H. Magee, 1895. 

A Bibliography of the Metals of the Platinum Group, by Jas. Lewis Howe, 1897. 

Review and Bibliography of the Metallic Carbides, by J. A. Mathews, 1898. 

Index to the Literature of Thallium, 1861-1897, by Miss Martha Doan, 1898. 

Index to the Literature of Zirconium, by A. C. Langmuir and Charles Baskerville, 
1899. 

A Bibliography of the Analytical Chemistry of Manganese, 1785-1900, by Henry 
P. Talbot and John W. Brown, 1902. 





PREFACE. 


This Index to the Literature of Thorium has been prepared after a 
very laborious and painstaking search through many scientific and 
technical journals. 

Most of the references have been verified, and usually the original 
article heads the list, but in some few cases this was difficult to 
determine. 

It is not offered as absolutely complete, and the compiler requests 
that any one using the index would send corrections and addenda to 
him. 

Minerals now recognized as containing thorium have been mentioned 
only in such cases when the earth has been found. The patent litera- 
ture relative to the use of thorium in the arts is not included. 

C. Eeed: 

CoLuMBIA UNIVERSITY, 

New York, 1902. 





INDEX TO THE LITERATURE OF THORIUM. 
817-1902.) 
BY CAVALIER H. JOUET, Pu. D. 


1817: 1. Gann, WALLMANN, Eacertz, Berzevius. Undersdkning af 
nagra i trakten kring Fahlun funna Fossilier, och af deras Lager- 
stéllen. 

Afh. Fys. Kemi, 1818, 5, 1-! et Oken, Isis, 1819, col 391-409; J. fir 
Chem. (Schweigger), 1817, 21, 25-43; Ann. Phil. (Thomson), 1817, 
9, 160-161, 452-460; Ann. chim. phys., 1817, 5, 5-21; Quart. Jour. 
Sci. Arts, 1817, 2, 443; Ann. Mines, 1818, [1], 3, 151-160; Roy. 
Soc. C. Sci. Papers, 1867, 1, 340, and 1868, 2, 457, 754. 
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1817: 2. Norr. New earth discovery, Thorine. 
Ann. Phil. (Thomson), 1817, 9, 412. 


* 
~ 


USAT GAHN. Thorine, eine neue Erde. 


Oken, Isis, 1817, 1, col 1317-1320; Roy. Soc. C. Sci. Papers, 1868, 2, 754. 


o 


1817: 4. Brernuarpr. Das allgemeine Krystallizations system der 
chemischen Elemente. ‘ Thorinium.,” 
J. fiir Chem. (Schweigger), 1817, 21, 4-24; Roy. Soc. C. Sci. Papers, 
1867, 1, 304. 
1818: 5.  Berzrenivs. Chemische KEntdeckungen im Mineralreiche 
gemacht zu Fahlun in Schweden, Thorina, eine neue Erde. 
“ Nachricht von Herrn Berzelius neuer Erde, Thorina.” 
Ann. der Phys. Pogg., 1818, 59, 247-254; Roy. Soc. C. Sci. Papers, 
1867, 1, 333. 
1821: 6. Brrzetius. Nya metalliska Kroppar. ‘‘ Thorium.” 
Arsb. Phys. Kemi, 1821, 66; Berzelius’ Jsb., 1822, 1, 50; Archiv. 
Bergbau, 1823, 8, 376. 


1821: 7. Berzenius. Thorjord funnen pa Bornholm (now problemat- 
ical). 


Arsb. Phys. Kemi, 1821, 57; Berzelius’ Jsb., 1822, 1, 40. 


1825: 8 Berzerius. Undersdkning af flusspats-syran och dess miirk- 
virdigaste foreningar. ‘ Tillage om Thorjorden” (proves to be 
yttrium phosphate). 


Kongl. Sv. Vet. Acad. Handl., 1828, 284-359; 1824, 46-98, 278-328 ; 
Ann. chim. phys., 1824, 26, 39-43 ; 1824, 27, 53-67, 167-177, 287-308, 
337-359 ; 1825, 29, 295-314, 337-372; Ann. der Phys. Pogg., 1824, 
1, 1-48, 169-230: 1824, 2, 113-150; 1825, 4, 1-22, 117-156; Phil. 
Mag., 1824, 392-393; 1825, 65, 254-267; J. fiir Chem. (Schweigger) 


‘ 


5 INDEX TO THE LITERATURE OF THORIUM. 


1825, 44, 348-350; Arsb. Phys Kemi, 182, 118; Berzelius’ Jsb., 

1826, 5, 112, 113; Ann. Mines, 1826 [I], 12, 190; Quart. Jour. Sci. 
Arts, 1825, 18, 156, 157; Annals Phil. (Thomson), 1824, 8, 330-343, 
450-457: 1824, 9, 124-131; 1824, 10, 116-130; Roy. Soc. C. Sci. 
Papers, 1867, 1, 335. 

5: 9. Jerrre pe M. Berzevius A M. Brogniarr. March 15, 1825. 
Observations sur diverses especes Minerdles, extraites d'une lettre 
de M. Berzelius, 4 M. Brogniart. 

Ann. des sci. naturelles, 1825, No. 5, 430-4 
1826, 11, 23-24; Edin. J. Sci., 1825, 3, 
Papers, 1867, 1, 335. 
1826: 10. Wouner. Ueber den Pyrochlor, eine neue Mineral species 
“ Ceroxyd” (unrein). 
Ann. der Phys. Pogg., 1826, 7, 417-428; Ztschr. Kryst, 1826, 2, 385- 
389; Ber., 1882, 15, 3150a; Berzelius’ Jsb., ee 7, 175-176: Arsb. 
Phys. Kemi, 1827, 172-173; Beudant. Min., 1832, an 2, 649, 756; 
Rammelsberg’s Min. Chem., 1875, 2d ed., 371- -375; Roy. Soc. C. 
Sci. Papers, 1872, 6, 411. 


432; Ann. Phil. (Thomson), 
39 334; Roy. Soc. C. Sci. 
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1827: 11. Rose. Pyrochlore, a new mineral species. 
Edin. J. Sci., 1827, 6, 358-361. 
1828: 12. Brrzenius. Ueber den Thorit, ein neues mineral und eine 
darin enthaltene neue Erde, die Thorerde. 
Ann. der Phys. Pogg., 1829, 15, 633-634; Berzelius’ Traité de Chimie, 
French ed., 1846, 2, 179-184: Rammelsberg’s Min. Chem., 1860, 
544-546; Edin. J. Sci., 1829, 1, 207-209; 1829, 2, 223-225; Quart. 
Jour. Sci. Arts, 1829, 2, 412-413; 1830, 1,$8-104; 1830, 1, 417-419; 
Gmelin-Kraut, Handb. anorg. Chemie, 1874-1886, Il’, 881; Hens- 
mans, Repertoire, 1829, June; Phil. Mag., 1829, 6, 392- 393; Roy. 
Soe. C. Sci. Papers, 1867, 1, 336. 
1829: 13. Brrzetius. Undersokning af ett nytt mineral som innehaller 
en forut obekant jord. 
Kongl. Sv. Vet. Akad. Handl., 1829, 1-30; Berzelius’ Lehrbuch d. 
Chemie, 1845, 3, 1224; 1845, 5° Auf. 2, 189-194; 1845, 5° Auf. 3, 
511-518; Amn. der Phys. Pogg., 1829, 16, 385-414; Ann. chim. 
phys., 1830, 43, 5-38; J. techn. Chem., 1829, 2, 463-464; Bibl. 
Univ., 1829, n. s., 42, 291-311; 1830, n. s., 43, 48-64; Quart. Jour. 
Sci. Arts, 1829, 2, 296-302; 1830, 1, 88-104; Gmelin-Kraut, Handb. 
anorg. Chemie, 1875, 1, 57; 1897, 27, 144, 226, 694, 976; Rammels- 
berg’s Min. Chem., 1875, 2 Auf. 2, 173-174; Dana’s Min., 1874, 5th 
ed., 413; Roy. Soe. C. Sci. Papers, 1867, 1, 336. 

1829: 14. Brrzevius. Extrait d’une lettre de M. Berzelius a M. Dulong 
sur la découverte d’une nouvelle terre, la Thorine. Séances de 
Pacad. royale des sciences. Paris, 1829, July 20. 

Ann. chim. phys., 1829, 41, 422-423; 1829, 42, 67; L’ Universel, 1829, 
No. 206, July 25; Bibl. Univ., 1829, 41, 255-256; Le Globe, 1829, 
[7], 58, 468, July 22; J.de nie m., 1829, 15, 488-489 ; Am. de) scie 
1830, 17, 381; Roy. Soc. C. Sci. Papers, 1867, 1, 336. 


1829: 


1829: 


1829: 


1829: 


1830: 


183 


1830: 


Lal: 


1882 : 


bo 
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15. Berrzexius. Thorina ike Thorinium. 
Bibl. Univ., 1829, 41, 255-256; Phil. Mag., 1830, 7, 388-389. 


: 16. Enprror’s notice. Thorine, a new earth. Thorite (Brevig 


mineral). 
Edinb. Phil. J., 1829, 20, 363. 


17. Berzevius. Entdeckung einer neuen Erde und eines neuen 
Metalls der Thorerde und des Thoriums. 

J. fiir Chem. (Schweigger), 1829, 57, 492-493. 
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Mém. VII° Sér. 
Mémoires de l’Académie impériale des scie nces de Saint-Pétersbourg 
VIle Série. Tomes I-X XIX, 1859-1881. 


Mém. VIII° Sér. 
Mémoires de l’Académie impériale des sciences de Saint-Pétersbourg. 
VIII® Série. Classe des sciences physiques et mathématiques. Tomes 
1-9, 1895-1901. 


R. d. actes. 
Recueil des actes des séances publiques de Académie impériale des sci- 
ences de Saint-Pétersbourg, tenues depuis 1827 jusqu’d 1848. Vingt et un 
volumes, 1828-1849. 


Compte-rendu. 
Compte-rendu de l’Académie impériale des sciences de St.-Pétersbourg, 
précédé de l’état de son personnel. Années 1849-1857. Huit volumes, 
1850-1858. 


Bull. Se. 
Bulletin scientifique, publié par Académie impériale des sciences de Saint- 
Pétersbourg. 10 tomes, 1837-1842. 


Bull. phys.-math. 


Bulletin de la classe physico-mathématique de l Académie impériale des 
sciences de St.-Pétersbourg. Tomes I-X VII, 1843-1859. 
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Bull. de Acad. 
Bulletin de l’Académie impériale des sciences de St.-Pétersbourg. Tomes 
I-XLVI. 
1860-1888, 32 vols. 
1889-1894, nouv. sér., 3 vols. 
1894-1899, 5° sér., 11 vols. 
The 5th series has a Russian title besides— 
Useberia Umneparopcxon Akazemin Hayrn. 


* 


Mél. phys. et chim. 
Mélanges physiques et chimiques, tirés du Bulletin physico-mathématique 
de l’Académie impériale des sciences de St.-Pétersbourg. 1849-1894, 
13 vols. ° 


Tableau général méthodique et alphabétique des matiéres contenues dans 
les publications de l’Académie impériale des sciences de St.-Petersbourg 
depuis sa fondation. 
Ire Partie. Publications en langues étrangéres, 1872 (contains all 
papers in foreign tongue to 1870 inclusive). 
Supplément I. Publications en langues étrangéres, 1871 4 1 Nov., 
1881. 
Catalogue des livres publiés en langues étrangéres par l’Académie impériale 
des sciences de St.-Pétersbourg. 1867, 121 pages, followed by supplément 
(no date), probably about 1867, 2 pages. 
Supplément I. aux catalogues des livres publiés en langues russe et Gtrangéres 
par ’ Académie impériale des sciences de St.-Pétersbourg. 1869. 
Supplément II. aux catalogues des livres publiés en langues étrangéres par 
Académie impériale des sciences de St.-Pétersbourg. (Edition de 1867. ) 
Catalogue des livres publiés par |’ Académie impériale des sciences. 1876. 
I. Publications en langue russe. 

Catalogue des livres publiés par l’ Académie impériale des sciences. 1877. 
II. Publications en langues étrangéres. 

Catalogue des livres publiés par l’ Académie impériale des sciences. 
I. Publications en langue russe. c 


— 
Co 
os) 
os) 


CR. 


Institut de France. ‘‘ Comptes rendus hebdomadaires des séances de I’ Acad- 


émie des sciences.”’ ; 
Paris, 1835-1902, 135 vols., and 2 supplements, 1856, 1861. 
’ by ’ 


Jahrbuch Chem. 


Jahrbuch der Chemie, Meyer. 1891, vol. 8. 


Jahrb. Min. 
Jahrbuch fiir Mineralogie, Geognosie, Geologie und Petrefaktenkunde. 
1830-1832, 3 vols. 
Continued under the title Neues Jahrbuch fiir Mineralogie, Geognosie, 
Geologie und Petrefaktenkunde. 
1883-1862, 30 vols. 
Continued under the title Neues Jahrbuch fiir Mineralogie, Geologie 
und Paleontologie. 
1863-1902, 61 vols. 


18 


13 INDEX TO THE LITERATURE OF THORIUM- 


Jahrb. Min. Beiliige Band. 


Beiliige Biinde. 1881-1902, 15 vols. 


Jahrb. Erfind. 
Jahrbuch der Erfindungen und Fortschritte auf den Gebieten der Physik 
und Chemie, ete. 1865-1901, 37 vols. 





Wagner's Jsb. 
Jahresbericht tiber die Fortschritte der chemischen Technologie (Wagner). 
1855-1901, 49 vols. 
3erzelius Jsb. 
Jahresbericht tiber die Fortschritte der physischen Wissenschaften. 
1822-1841, 20 vols. 3 
Continued under the title Jahresbericht tiber die Fortschritte der Chemie 
und Mineralogie. 1842-1851, 10 vols. 
Jsb. Chem. 
Jahresbericht tiber die Fortschritte der reinen, pharmaceutischen und_tech- 
nischen Chemie, Physik, Mineralogie und Geologie. 
1847-1893, If, 56 vols. 
1896-1897, 6 vols. 


Jsb. rein. Chem. 
Jahresbericht tiber die Fortschritte auf dem Gebiete der reinen Chemie. 
1873-1881, 9 vols. 
J. anal. Chem. 
Journal of Analytical Chemistry. 1887-1893, 7 vols. 


J. ftir Chem. (Schweigger). 
Journal fir Chemie und Physik (Schweigger). (See Neues allgemeines Jour- 
nal der Chemie. ) 


J. Chem. Soc. (Lond.). 


Journal of the Chemical Society of London. (See Chemical Society of 
London. ) 


J. Frankl. Inst. 
Journal of the Franklin Institute, ete. 
1826-1827, 4 vols. 
1828-1840, 2° series, 26 vols. 
1841-1901, 3° series, 152 vols. 
J. Gas L. 
Journal of Gas Lighting, Water Supply, and Sanitary Improvements, Lon- 
don. 1885-1899, vols. 45-737, 31 vols. 
J. Gasbel. 
Journal fiir Gasbeleuchtung und verwandte Beleuchtungsarten, 1893-1895, 
vols. 36-38 and 1897-1901, 40-44, inclusive. 
J. de pharm. 
Journal de pharmacie et des sciences accessoires. (See Bulletin de pharmacie.) 


J. prakt. Chem. 


Journal fiir praktische Chemie (Erdmann.) (See Neues allgemeines Journal 
der Chemie. ) 


- 


Jour. phys. 
Journal de physique théorique et appliquée. 
1882-1891, 2° series, 10 vols. 
1892-1901, 3° series, 10 vols. 


iKypu. Pyeex. Num. Oout. 
iKkypHarb Pycckaro AuMuyeckaro Oourecrpa. 
[Journal ofthe Russian Chemical Society. ] St. Petersburg, 1869-1872, 
Vols 1—4 continued under the title: 
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itypn. Pyecx. Xu. Om. u Pus. Oomt, 
iKypaars Pyeckaro Xumuyeckaro Oomecrsa it Pusuyeckaro Odute- 
cTBa ip Mneparopcxoms C. llerepoyprckoms Yausepcuterb, 
[Journal of the Russian Chemical Society and of the Physical Society 
of the Imperial University of St. Petersburg. St. Petersburg, 1873— 
1878, Vols 5-10 continued under the title: 
ikypa. Pycer. Pus.-Xum. Oo. 
ikypHarp Pycckaro PusnKko-XvMueckaro Oouecrsa up Uunepa- 
Topckoms C.-lerepoyprckoms Yaunepcurers. 
[Journal of the Russian Physico-Chemical Society of the Imperial 
University of St. Petersburg.] St. Petersburg, 1879-1884 Vols 1-16. 
Soc. frang. phys. Séances. 
Séances de la société francaise de physique. 1873-1900, 28 vols. 


J. techn. Chem. 


Journal fiir technische und 6konomische Chemie. 1828-1833, 18 vols. 


Sitzungsber. Akad. d. Wien, math.-naturw. cl. 
Kaiserliche Akademie der Wissenschaften, Wien. Sitzungsberichte, math- 
ematisch-naturwissenschaftliche classe. 1848-1901, 110 vols. 


Acta Universitatis Lund. 
Regia Academia Carolina, Lund, Sweden. Acta Universitatis Lundensis. 
Lunds Universitets Ars-Skrift. 1864-1900, 36 vols. 


Berichte Konig]. Akad. d. Wiss., Berlin. 
Konigliche Akademie der Wissenschaften zu Berlin. Bericht tiber die zur 


so 


Bekanntmachung geeigneten Verhandlungen. 1836-1855, 19 vols. 


Monatsberichte Kénigl. Akad. d. Wiss., Berlin. 
Monatsberichte. 1856-1881, 26 vols. 


Sitzungsber. Konig]. Akad. d. Wiss., Berlin. 
Sitzungsberichte. 1882-1901, 37 vols. 


_ Sitzungsber. bayr. Akad. d. Wiss. 
K6niglich bayerische Akademie der Wissenschaften. Munchen. Sitzungs- 
berichte. 1860-1870, 21 vols. 


Sitzungsber. bbhm. Gesells. d. Wiss. 
Koniglich bémische Gesellschaft der Wissenschaftenin. Prag. Sitzungs- 
berichte. 1879-1891, 13 vols. 
Nachricht von G. A. Univ. Gottingen. 
Kdnigliche Gesellschaft der Wissenschaften zu Géttingen. Nachrichten von 
der Georg Augustus Universitit und der Kénigliche Gesellschaft der Wis- 
senschaften zu Gottingen. 1846, II. 
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Videnskab. Selskabs Skrifter. 
Det Konggelige Danske Videnskabernes Selskabs Skrifter ‘* Naturvidens- 
kabelig og Mathematisk Afdeling’’ Kjobenhavn. 
1868-1880, 5° series, vols. 7-12, inclusive. 
Kongl. Sv. Vet. Acad. Handl. 
Kongliga Svenska Vetenskaps Academiens Handlingar. Stockholm. 
1813-1896, 73 vols. 


Bihang till Kongl. Sv. Vet. Akad. Handl. 
Bihang till Kongliga Svenska Vetenskaps Akademiens Handlingar. 
1872-1900, 25 vols. 


Ofv. K. Sv. Vet. Akad. Forh. 
Ofversigt af Kongliga Vetenskaps-Akademiens Férhandlingar. 
1844-1900, 57 vols. 
1901, vol. 58, Nos. 1-5. 


Ztschr. Chem. 
Kritische Zeitschrift fiir Chemie, Physik und Mathematik. 1858, 1 vol. 
Continued under the title Kritische Zeitschrift fiir Chemie, Physik, 
Mathematik und die verwandten Wissenschaften, ete. 1859, 1 vol. 
Continued under the title Zeitschrift fiir Cheinie und Pharmacie. 
1860-1864, 5 vols. 
Continued under the title Zeitschrift fir Chemie. 1865-1871, 7 vols. 


La Nature. 
La Nature. 1873-1901, 57 vols. 


Kokscharow. Materialien z. Min. Russ. 
Materialien zur Mineralogie Russlands, Kokscharow. 1853-1878, $ vols. 
Min. Mag. 
Mineralogical (The) Magazine and Journal of the Mineralogical Society of 
Great Britain and Ireland. 
1876-1902, No. 60, 13 vols. 
Min. Mitth. 
Mineralogische Mittheilungen (Tschermak). 1871-1877, 7 vols. 
Continued under the title Mineralogische und petrographische Mit- 
theilungen. 1878-1902, 21 vols. 
The Mineral Industry. 
Mineral Industry (The). New York, 1901, vol. 10. 


Monatsh. Chem. 
Monatshefte fiir Chemie und verwandter theile anderer wissenschaften. 
1880-1901, 22 vols. 
Monit. sci. (Quesneville). 
Moniteur scientifique, Quesneville. (See Revue scientifique et industrielle. ) 
Nature. 
Nature. 1869-1901, 65 vols. 
Naturw. Rundschau. 
Naturwissenschaften Rundschau. 1886-1901, 16 vols- 
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; N. allg. J. Chem. (Gehlen). 


Neues allgemeines Journal der Chemie (Gehlen). 1803-1806, 6 vols. 


J. fiir Chem. (Gehlen). 
Continued under the title Journal ftir die Chemie, Physik und Mineralogie. 
1806-1810, 9 vols. 


_ J. fiir Chem. (Schweigger). 
Continued under the title Journal fiir Chemie und Physik. 
1811-1833, 69 vols. 


J. prakt. Chem. 
Continued under the title Journal fiir praktische Chemie. 
1884-1901, 172 vols. 


Nova Acta Soc. Sci. Upsala. 
Kongliga Vetenskaps Societeten. Nova Acta Regiz Societatis Scientiarum 
Upsaliensis. 1851-1891, 3° series, 14 vols., and volumen extra ordinem 
editum, 1877. 


Ostwald’s Klassiker der Exakten Wissenschaften. 
Ostwald’s Klassiker der Exakten Wissenschaften. 1895, Nr. 66, Nr. 68. 


Pharm. Centrbl. 


Pharmaceutisches Centralblatt. 1830-1849, 20 vols. 


Chem. Centrbl. 
Continued under the title Chemisch-pharmaceutisches Centralblatt. 
1850-1855, 5 vols. 
Continued under the title Chemisches Centralblatt. 1856-1902, 62 vols. 


Pharm. J. 


Pharmaceutical Journal and Transactions. 1841-1878, 37 vols. 


Phil. Mag, 
Philosophical (The) Magazine and Journal. 1815-1826, 24 vols., and num- 
bered as vols. 45-68. 
Continued under the title The’ Philosophical Magazine or Annals of 
Chemistry [ete.]. 1827-1832, 11 vols. 
Continued under the title London and Edinburgh Philosophical Maga- 
zine and Journal of Science. 1832-1840, 16 vols. 
Continued under the title London, Edinburgh and Dublin Philosophical 
Magazine and Journal of Science. 
1840-1850, 3° series, 21 vols. 
1851-1875, 4° series, 50 vols. 
1876-1900, 5° series, 50 vols. 
1901-1902, 6° series, 4 vols. 


Fortschr. Phys. 
Physikalische Gesellschaft zu Beclin: Fortschritte (Die) der Physik. 
1845-1900, 56 years, 87 vols. 
Verhandlungen. 
1895-1898, vols. 14-17. 
1899-1901, vols. 1, 2, 3. 


Polyt. Centrbl. 
Polytechnisches Centralblatt. 1835-1846, 13 vols. 
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Phys. Ztschr. 
Physikalische Zeitschrift, Leipzig. 1899-1902, 3 vols. 


Polyt. J. (Dingler). 
Polytechnisches Journal. 
1820-1833, 50 vols. 
1834-1846, Neue Folge, 50 vols. 
1846-1858, 3° series, 50 vols. 
1859-1871, 4° series, 50 vols. 
1871-1874, 5° series, 11 vols. 
Dingl. pol. J. 
Continued under the title Dingler’s polytechnisches Journal. 
1874-1883, 5° series, 39 vols. 
1884-1896, 6° series, 50 vols. 
1896-1901, 7° series, 16 vols. 
Polyt. Notizblatt. be 
Polytechnisches Notizblatt fir Chemiker, Gewerbtreibende, Fabrikanten 
und Kiinstler (Bottger). 1846-1885, 40 vols. 
Pop. Sci. News. ; 
Popular Science News and Boston Journal of Science. (See Boston Journal 
of Science.) 
Chem. Soc. (Lond.) Proce. 
Proceedings and Memoirs of the Chemical Society of London. (See Chem- 
ical Society of London.) 
Progressive Age. 
Progressive Age. 1899-1901, Vols. 17-19. 
Q. J. Chem. Soe. (Lond.). 
Quarterly Journal of the Chemical Society of London. (See Chemical 
Society of London.) 
Quar. J. Sci. 
Quarterly (Che) Journal of Science. 1864-1878, 15 vols. 
J. Sci. and Annals Biol. 
Continued under the title Journal (The) of Science and Annals of Astron- , 
omy, Biology [etc.]. 1879-1885, 7 vols. 
Rammelsberg’s Min. Chem. 
Rammelsberg’s Mineral Chemie 1875, 2d edition. 


aah, 


Rammelsberg’s Min. Chem. 1886, Ergénz. I. 
Rammelsberg’s Mineral Chemie 1886, Ergiinzungsheft I. 


Rammelsberg’s Min. Chem. 1895, Zweites Suppl. 
Rammelsberg’s Mineral Chemie 1895, Zweites Supplement. 


Arsb. Phys. Kemi. (Rapport annuel, etc.). 
Rapport annuel sur les progrés des sciences physiques et chimiques présenté 
a Vacadémie royale des sciences de Stockholm par J. Berzelius, Traduit 
du Suédois par Ph. Plantamour. 1841-1844, 4 vols. 
Continued under the title Rapport annuel sur les progrés de la chimie, pré- 
senté a lacadémie royale des sciences de Stockholm par J. Berzelius, 
Traduit du Suédois par Ph. Plantamour. 1845-1846, 2 vols. 


a , 
R. accad. Lincei. 
Reale accademia dei lincei, Roma. 
Atti [serie 1] dell’ Accademia pontificia de’ nuovi Lincei. 1847-1873, 
26 vols. Roma, 1851-1873. : 
Atti [serie 2]. Memorie della classe di scienze fisiche, matematiche 
e naturali. 1873-1876, 8 vols. Roma, 1875-1880. 
Atti [serie 3]. Memorie della classe di scienze fisiche, matematiche e 
naturali. 1876-1883, 18 vols. Roma, 1877-1883. 
Atti [serie 3]. Transunti. 1876-1884, 8 vols. Roma, 1877-1884. 
Atti [serie 4]. Memorie della classe di scienze fisiche, matematiche e 
naturali. 1884-1890, 7 vols. Roma, 1884-1890. 
Atti [serie 4]. Rendiconti. 1884-1891, 7 vols. Roma, 1885-1891, 
Atti [serie 5]. Rendiconti, classe di scienze fisiche, matematiche e 
naturali. 1892-1902, 11 vols. Roma, 1892-1902. 
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Recueil tray. chim. Pays-Bas. 
Recueil des travaux chimiques des Pays-Bas. 1882-1893, 12 vols. 
Rép. chim. pure. 
Répertoire de chimie pure et appliquée (Wurtz). 1858-1862, 4 vols. 
Rép. chim. appl. 
Répertoire de chimie pure et appliquée (Barreswill). 1859-1865, 5 vols. 
Rep. tech. jour.-lit. 
Repertorium der technischen journal-litteratur. 1879-1899, 21 vols. 
Review of Am. Chem. Research. 
Review of American Chemical Research (in The Journal of the American 
Chemical Society). 1895-1902, 8 vols. 
Revue cours. scientif. 
Revue des cours scientifiques dela France et de l’étranger. 1863-1870, 7 vols. 
Continued under the title Revue scientifique de la France et de I’ étranger. 
1871-1884, 26 vols. 
Revue sci. 
Continued under the title Revue scientifique (Revue rose). 1884-1901, 37 vols. 


Revue de chim. ind. 
Revue de chimie industrielle. 1897, 1898, vols. 8 and 9. 


Revue gén. sci. 
Revue générale des sciences pures et appliquées. 1890-1901, 12 vols. 


Revue sci. (Quesneville). 
Revue scientifique et industrielle, [ete. ] (Quesneville). 
1840-1844, 1° series, 16 vols. 
1844-1847, 2° series, 15 vols. 


Monit. sci. Quesneville. 
Followed by Moniteur (Le) scientifique du chimiste et du manufacturier. 
1861-1863, 2 vols. 
Continued under the title Moniteur (Le) scientifique. 
1864-1870, 2° series, 7 vols. 


~ 
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Monit. sci. (Quesneville). 
Continued under the title Moniteur scientifique de Quesneville. 
1871-1886, 3° series, 16 vols. 
1887-1901, 4° series, 15 vols. 


Rose, nach dem Ural. 
Rose, Reise nach dem Ural, dem Altai und dem Kaspischen Meere. 
1837, 1842, 2 vols. 


Quart. Jour. Sci. Arts. 
Journal (The) of Science and Arts, London. 1816, 1 vol. 
Continued under the title Quarterly (The) Journal of Literature, Science 
and the Arts. 1817, 1 vol. 
Continued under the title Journal (The) of Science and the Arts. 
1817-1818, 3 vols. 
Continued under the title Quarterly (The) Journal of Science, Litera- 
ature and the Arts. 
1820-1827, 17 vols. 
1827-1830, 7 vols. 


J. Royal Inst. 


Continued as Journal of the Royal Institution. 1830-1831, 2 vols. 


R. Soc. Cat. Sci. Papers. 
Royal Society Catalogue of Scientific Papers. 1800-1883, 12 vols. London, 
1867-1902. 
Roy. Soc. Lond. Proc. 


Royal Society of London. Proceedings. 1854-1902, 70 vols., excepting 1885, 
vol. 39. 


Verh. ges. Min. Russlands. 
Russisch-kaiserliche Gesellschaft fiir die gesammte Mineralogie. St. Peters- 
burg. Schriften. 1842, vol. I. Verhandlungen. 1842-1847, 5 vols. 


S. of M. Quar. 
School of Mines Quarterly, New York. 1879-1902, 24 vols. 


Science Abstracts. 
Science Abstracts. 1898-1901, 4 vols. 


Science. 
Science. 1883-1894, 23 vols. ; 1895-1901, new series, 14 vols. 


Smith. Inst. Mise. Coll. 

Smithsonian Institution Miscellaneous Collections. 1862-1901, 41 vols. 
J. Soe. Chem. Ind. 

Society of Chemical Industry. Journal. 1882-1902, 21 vols. 


Bull. soe. chim. Paris. 
Société chimique de Paris. Bulletin. 
1864-1888, 50 vols. 
1889-1902, 3° series, 28 vols. 
J. Soc. Arts. 
Society for the Encouragement of Arts, Manufactures and Commerce, Lon- 
don. Journal of the Society of Arts. 1852-1901, 49 vols. 
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Bull. soc. frang. min. 
Société frangaise de mineralogie. Bulletin. 1878-1902, 25 vols. 


Bull. soe. imp. Moscou. 
Société imperiale des naturalistes de Moscou. Bulletin. 1829-1898, 73 vols. 


Bull. soc. ind. Mulhouse. 
Société industrielle de Mulhouse. Bulletin. 1854-1901, 71 vols. 


Beudant. Traité Min. 
Traité elementaire de Mineralogie, Beudant. 1832, vols. L and IT. 


Tidsskrift Phys. Chemi. 
Tidsskrift for Physik og Chemi samt disse Videnskabers Anvendelse. 
Kj@benhavn. 
1862-1879, 18 vols. 
1880-1891, 2° series, 12 vols. 
Continued under the title Nyt Tidsskrift for Fysik og Kemi. 
1892-1898, 3° series, 3 vols., excepting 1895. 
U.S. Consular Reports. 
United States Consular Reports. 
1895-1896, Nos. 176-195. 
1901, Nos. 248-251. 
Bull. U. 8. Geol. Survey. 


United States Geological Survey. Bulletin. 1883-1901, 176 vols. 


U.S. Geol. Survey, Min. Resources. 
United States Geological Survey, Mineral Resources of the United States. 
Bulletin 16, part 4, 1894-1895. 


Vjschr. Nahrungsmittel. 
Vierteljahresschrift tiber die Fortschritte auf dem Gebiete der Chemie der 
Nahrungs-und Genussmittel der Gebrauchsgegenstiinde, sowie der hierher 
gehérenden Industriezweige. 1887-1898, 15 vols. 


Ztschr. anal. Chem. 
Zeitschrift fiir analytische Chemie. 1862-1901, 40 vols. 


Ztschr. anorgan. Chem. 

Zeitschrift fiir anorganische Chemie. 1892-1902, 33 vols. 
Ztschr. chem. Ind. 

Zeitschrift fiir die chemische Industrie. 1887, 2 vols. 


Ztschr. angew. Chem. 
Continued as Zeitscrift fiir angewandte Chemie. 1887-1902, 15 vols. 


Ztschr. Beleucht. 


Zeitschrift fiir Beleachtungswesen. 1897, vol. 3. 


Ztschr. Elektrochem. 
Zeitschrift fir Elektrochemie. 1894-1900, 6 vols. 


Ztschr. Chem. 
Zeitschrift fir Chemie und Pharmacie. (See Kritische Zeitschrift. ) 
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Ztschr. Chem. i a4 
Zeitschrift fiir Chemie. (See Kritische Zeitschrift. ) * 


Ztschr. deut. geol. Ges. 
Zeitschrift der deutschen geologischen Gesellschaft. 1849-1900, 52 vols. 


Ztschr. Kryst. 3 
Zeitschrift fiir Krystallographie und Mineralogie. 1877-1902, 36 vols. 


Ztschr. Phys. Math. 
Zeitschrift fir Physik und Mathematik. 1831, vol. 9. 


Ztschr. physikal. Chem. 
Zeitschrift fiir physikalische Chemie, Stochiometrie und Verwandiscaanes 
lehre. 1887-1902, 41 vols. 


Ztschr. physikal. chem. unterricht. 
Zeitschrift fiir den physikalischen und chemischen unterricht. 
1891-1901, vols. 5-14. 


Ztschr. prakt. Geol. 
Zeitschrift fiir praktische Geologie. 1893-1901, 9 vols. 


~ 
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ADDENDA. 
RUSSIAN TITLES. 


143. Men. EI6EBB. Coornonenie CBOMCTBS Cb ’TOMHbIMS BbCOMB 
alemMeHTonb. (On the correlation of the properties and atomic 
weights of the elements.) 
iypwars Pyccxaro Xumuyeckaro Obuecrsa. 
(Journal of the Russian Chemical Society), 1869, 1, 35, 60-77; Chem. 
News, 1869, 19, 275. Roy. Soc. C. Sci. Papers, 1902, 12, 498. 


149. Menqerens. Ecrecrsennad cucrema 9.1eMeHTOBS Mt IpuM'b- 
Henle Cf Kb YRAZAHIO CBOMCTBS HEOTKPHITHX'S 9.1CMCHTOBD. 
(A natural system of the elements, and its application to the 
indication of the properties of undiscovered elements.) 
[1870 ] Mypnar Pyeckaro Xumuyeckaro Oomecrsa. (Journal of the 
Russian Chemical Society), 1871, 3, 7, 25-56. Roy. Soc. C. Sci. 
Papers, 1902, 12, 498. 


161. Menxersens. O npambaumocrn repioqiyeckaro 3akOHna Kb 
IepUTOBLIMB MetTatwamMb (oTebrb Pamme.cdepry. ) (On the 
applicability of the periodic law to the cerite metals.) (Answer 
10 Rammelsberg. ) 
itypuaas Pyccnaro Xumuyecraro OOmecrsa 1 Pususeckaro OOmectBa up 
Iimneparopcroms C.-ILerep6yprckoms Yuusepcurerh. 
(Journal of the Russian Chemical Society and of the Physical Society 
of the Imperial University of St.-Petersburg), 1873 r., rome cratha 
Bb (Lieb. Ann. 168, 45.) Roy. Soc. C. Sci. Papers, 1879, 8, 379. 


178. Huapconb. O ROMADIXS COMIX XAOPHOM MW XAOPUCTOM IL1a- 
THHB. (On the valency of the elements. ) 
dtypHarb Pyeckaro Xumnmueckaro OduectBa Hu Ousuyeckaro OOmecrsBa pit 
IImnepatropcxoms C.-Ierep6yprckoms Yuunepeurers. 
(Journal of the Russian Chemical Society and of the Physical Society 
of the Imperial University of St.-Petersburg), 1877. 9, part 2, 98-99. 
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THX MapuubAkoms, Jeradpontrenomp, Naene u Huanconoms epi 
TOBHX'D MH PalOMMAMTOBBIX'S MeTaOB Db. (Communication about 
several cerite and gadolinite metals newly discovered by Marignac, 
Delafontaine, Cléve and Nilson.) 
si ypaass Pycckaro Pasnko-Xumayeckaro Odmecrsa upy Hmeparopckomb 
C.-Ilerepoyprckomp Yunsepenrers. 
(Journal of the Russian Physico-Chemical Society of the Imperial 
University of St.-Petersburg), 18811., 7. 18, 4. xuM., ora. I, mporok., 
erp. 517-520; Chem. News, 1882, 46, 256; Roy. Soc. C. Sel. 
Papers, 1902, 12, 498. 


309. Basaropp. O6b aromMHblxh Bheaxb dtemenronp. — (Sur les 
poids atomiques des éléments par M. A. Bazaroff.) : 
Kypuars Pyeckaro Gusuno-Xumuveckaro O6mecrsa upu Hmneparopekomb 
C.-lerepoyprcrxomp Yuusepeurers. ; ; 
(Journal de la société physico-chimique russe A l'Université de St.-Pe 
tersbourg), 1887, 19, 61-73. 
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1896: 462. Boennaro uamenepa I’. I]. Uepnuna. Ilo mosorzy cocrapa nm 
IPHPOLb OLHOLO WepuToBarO MuHepasa W395 baryMcKon o61actH. 
(Sur un mineral ceritique du district de Batoum par M. G. 
Tchernik. ) 
iKypnars Pyccxaro Oasuno-Xumuyeckaro Oomecrsa mpu IHmneparope- 
roms C.-[erep6yprcxomp Vansepceurers. : 


(Journal de la société physico-chimique russe a l’Université de St.-Pé- 
tersbourg), 1896, 28, 345-359. 


Ztschr. Kryst., 1898-1899, 81, 513-514; J. Chem. Soc. Lond., 1899, 
76, 2, 668-669; Chem. Centrbl., 1899, 70, II. 676-677. 


1896: 518. TOI. Gernuns. ‘‘hoe-aro ornocurezbHo cocTaBa Mt IpMpoABl 
OLHOFO LepHToORarO MUHepata u3b BaryMcKor 06.1acTH. ” 

(Sur un mineral ceritique du district de Batoum par M. G, 
Tchernik. ) 
jKkypsaap Pyccenaro ®usuKo-Xummyeckaro OOmectBa up WmMueparopeKkoms 
C.-lerepoyprckxoms Yansepcurers. 


(Journal de la société physico-chimique russe Al’Université de St.-Pé- 
tersbourg), 1896, 28, 221-222. 
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Z Maillard, A., & Grammar of the Mikmaque Lan- | 
Bellenger, J. M.| guage, | 1011864 
AA| Animals desired for the National | 
Zoological Park, 16 1899 
AB|Bolton, H. C. Smithsonian Institution, Origin, 
Growth and Activities, 301896 
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Squier, E. G. Ancient Monuments of Mississippi | 
and Davis, E. Valley, Ory 329 1848| 
HH. 
Smithsonian Contributions to | | 
Knowledge, Vol. I, $.C.1 345) fase 
Walker, S. C. Researches, Planet Neptune, S.C) 11 60. “a 
Walker, S. C Ephemeris of Neptune for 1848, S.C. 11 8 1848) 
‘Walker, S.C. Ephemeris of Neptune for 1849, S.C.11 ol 49) 
Walker, 8S. C Ephemeris of Neptune for 1850, S.C. 11 10/1850) 
Walker, S. C. Ephemeris of Neptune for 1851, Si@ea1 10/1850) 
Downes, John Occultations in 1848, 4to.* 12/1848 
Downes, John Occultations in 1849, 4to.* 24,1848 
Downes, John Occultations in 1850, 4to.* 26/1849 
Downes, John Occultations in 1851, S:@o11 26/1850 
Lieber, Francis Vocal Sounds of Laura Bridgeman, S$.C.11 82/1850 
|Ellet, Charles Physical Geography of U. S., Si@fi1 64,1850, 
‘Gibbes, R. W. Memoir on Mosasaurus, ‘SWehoni 14 1850) 
Squier, E. G. Aboriginal Monuments of N. Y., S.C.i1 192)1850 
Agassiz, Louis Classification of Insects, S.c.u 28 1850 
Hare, Robert | Explosiveness of Nitre, SC. 11 20,1850 
| 
Gould, B. A., Jr. Discovery of Neptune, Svo.* 56 1850 
Guyot, A. Directions for Meteorological Ob | 
servations, 8vo.* 40,1850 
| 
Bailey, J. W. Microscopic Examination of Sound- 
ings, SCs 11 16,1851) .2: 
Annual Report of Smithsonian In- 
stitution for 1849, R. 1849 272/1850 
Gray, Asa Plante Wrightiane. Part I, S.C. 111 146]1852 
Bailey, J. W. Microscopic Observations in S§S. 
Carolina, Georgia, and Florida, S.C.11 48 1851 
Walker, S. C. Ephemeris of Neptune, 1852. 
Appendix IT, S.C. 111 101858 
Jewett, Chas.C. Public Libraries of United States, 8vo. 210)1851)| .2: 
‘Smithsonian Contributions to | 
Knowledge. Vol. II, S.C, 11 | §72)1851) 
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27 Booth, J.C. and Improvements in Chemical Arts, (M.C.11 | 216 1852) .25 
Morfit, C. 
28 Annual Report of Smithsonian In- 
stitution for 1850, R.1850 | 326)1851 
29 ‘Downes, John Occultations in 1852, S.C. 111 341851 
30 Girard, Chas. Fresh Water Fishes of N. America. S.C. 111 80,1851 
31 ‘Guyot, A. Meteorological Tables, M.C.1 212/1852 
32 Harvey,Wm.H. Marine Alge of North America. 
| Part I. |S.C. 111 152/1852 
| 
33 Davis, Chas. H.| Law of Deposit of Flood Tide, S.C. 111 14/1852) .25 
34 |Baird, S. F. ‘Directions for Collecting Speci- 
| | mens, M. 211 40,1859) 
35 Locke, John ‘Observations on Terrestrial Mag- 
| | netism, S.C. 11 36/1852 
36 Secchi, A. Researches on Electrical Rheom- 
| etry, | S.C. 111 60/1852) .50 
37 Whittlesey, Ch. Ancient Works in Ohio, S.C. 111 20/1851 
38 Smithsonian Contributions to 
Knowledge. Vol. III, S.C. 111 562)1852 
39 | ' Smithsonian Contributions to 
| Knowledge. Vol. IV, S.C. 1v 3701852) 
40 Riggs, S. R. ‘Dakota Grammar and Dictionary, S.C. 1v 358 1852 
41 Leidy, Joseph ‘Extinct American Ox, S.C. v 20/1852 
42 Gray, Asa /Plante Wrightiane. Part II, |S.C. v 120 1853 
| 
43 Harvey,Wm.H. Marine Alge of North America. 
Partell: |8.C. v 260)1853 
44 Leidy, Joseph Flora and Fauna within Living 
| Animals, ai 68/1853 
45 Wyman, Jef- Anatomy of Rana Pipiens, S.C. v 52/1853 
| fries 
46 Torrey, John | Plante Fremontiane, S.C. v1 24/1853 
47 Jewett, Chas.C. Construction of Catalogues of Li- 
| braries, Svo.* 108)1853) .25 
48 Girard, Charles Bibliographia Americana Historico | 
Naturalis, 8vo.* 64/1852 
49 Baird,S. F. and Catalogue of Serpents, 188)1853 
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50 |Stimpson, wm.|Marine Invertebrata of Gr. eo v1 | 681853 1.00 
| 
51 “Annual Report of Smithsonian In-| | 
_ stitution for 1851, ie 1851 | 1041852 
52 |Coffin, Jas. H. | Winds of the Northern Hemi- | 
sphere, | S.C.v1 | 200/183 
53 (Stanley, J. M. Catalogue of Portraits of Indians, | M.C. 11 | 761852 
54 |Downes, John Occultations in 1853, S.C.vi | 361853 
| 
55 Smithsonian Contributions to | | | 
Knowledge. Vol. V, |S.C.v | 584'1858 
56 Smithsonian Contributions to 
Knowledge. Vol. VI, S.C. v1 | 4841854 
57 Annual Report of Smithsonian In- | | 
stitution for 1852, OR. 1852 96.1853 
58 |Leidy, Joseph Ancient Fauna of Nebraska, S.C.v1_ | 126 1853 
59 |\Chappelsmith,J. Tornado in Indiana, S.C. vil | 12/1855!‘ .20 
60 |Torrey, John Batis Maritima, S.C. v1 81853) .20 
61 Torrey, John Darlingtonia Californica, S.C. v1 8 1853 
62 Melsheimer,F.E. Catalogue of Coleoptera, 8vo.* 190 1853.50 
63 Bailey, J. W. New Species of Microscopic Organ- 
isms, S.C. vu 16.1854 
64 |Baird, S. F. List of Foreign Correspondents of | 
Smithsonian Institution, | 8vo.* 16 1856 
65 /Henry, Joseph Registry of Periodical Phenomena, }eone * | 411854 
66 |Davis, C. H. Annular Eclipse, May 26, 1854, lgv0.* 141854 
67 Annual Report of Smithsonian In-| 
stitution for 1853, | R.1853 | 8310/1854 
68 |Mitchell, B. R. Vocabulary of Jargon of Oregon, _— 8vo.* 22) 1853 
and Turner,W. | | 
Ww. | 
69 |Baird, S. F. List of American Correspondents ° 
of Smithsonian Institution, 8vo.* 16 1853! 
70 |\Lapham, I. A. Antiquities of Wisconsin, S.C. vi1_ | 1081855) 


71 |Haven, S. F. Archeology of the United States, §.C. vi | 172 1856 
72 \Leidy, Joseph [Extinct Sloth Tribe of N. America, 8.C. v1 70 1855) 1.00 


73 |Baird, S. F. ‘Publications of Societies in Smith- a 
| sonian Library, | S.C. vil 40 1855 
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74 Rhees, Wm. J. Catalogue of Smithsonian Publica-| | 
tions, M.C. v 52/1862 
| 
75 ‘Annual Report of Smithsonian In-' | 
stitution for 1854, R. 1854 464|1855 
76 ISmithsonian Contributions to | 
Knowledge. Vol. VII, ‘S.C. vu | 260/1855 
77 Annual Report of Smithsonian In- 
stitution for 1855, R.1855 | 4401856 
78 Smithsonian Contributions to | 
| Knowledge. Vol. VIII, S.C. vill | 566/1856 
79 Runkle, J. D. Tables for Planetary Motion, |S.C. 1x 64.1856) .25 
80 Alvord, Benj. Tangencies of Circles and Spheres, S.C. v1 | 16 1856 25 
81 Olmsted, D. Secular Period of Aurora Borealis, S.C. vill | 52/1856 
82 Jones, Joseph Investigations, Amer. Vertebrata, (S.C. vil | 1501856 
83 Meech, L. W. Relative Intensity of Heat and | 
Light of the Sun, [Su @.nlxe 64] 581856) .25 
84 Force, Peter Auroral Phenomena in North Lati- | 
tudes, S.C. vil | 1221856 
85 Baird, S. F. Publications of Societies in Smith-) 
sonian Library. Part II, |S.C. viii | 38 1856 
86 Mayer, Brantz Mexican History and Archeology, sic: 1X 36 1856 
| 
87 Coffin, Jas. H. psychrometrical Tables, M.C.1 20 1856 
88 Gibbs, W. and Ammonia Cobalt Bases, SiClax 721856] .50 
Genth, F. A. 
89 Brewer, T. M. North American Odlogy. Part I, S.C. xi 140)1857 
90 Hitchcock, E. [Illustrations of Surface Geology, | S.C. 1x 164/1857 
91 Annual Report of Smithsonian In-| 
stitution for 1856. (R.1856 | 468)1857 
92 Smithsonian Contributions to 
Knowledge. Vol. IX, SiG 482)1857 
93 Henry, Joseph Meteorological Observations for 
1855, | $vo.* 118)1857 
94 Runkle, J. D. Asteroid Supplement to New Ta- 
| bles. (See No. 79), Sse bx 72/1857) .25 
| 
95 Harvey,Wm. H. Marine Alge of North America.| 
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96 Harvey,Wm.H. Marine Alge of North America, S.C. 111, 
(3 parts complete), v,x 5681858 
97 Kane, E. K. Magnetic Observations in the Arc- 
| tic Seas, S.C. x 72/1859| .50 


98 Bowen, T. J. Yoruba Grammar and Dictionary, S.C. x 232/1858 2.00 


99 Smithsonian Contributions to 
Knowledge. Vol. X, S.C. x 462 1858 


100 Gillis, J. M. ‘Eclipse of the Sun, Sept. 7, 1858, (S.C. x1 221859 .10 


101 Hill, Thomas = Map of Solar Eclipse, Mar. 15, 1858, | 8vo.* 8 1858 
102 Osten Sacken, Catalogue of Diptera of North 
CB. America, M.C.111 | 112 1858 
103 Caswell, A. Meteorological Observations, Provi- 
dence, R. L., 5.C. x1] 188 1860 .50 
| 
104 Kane, E. K. Meteorological Observations in Arc- | 
tic Seas, S.C. x1 120 1859 
105 Baird, S. F. Catalogue of North American Mam- 
mals, 4to.* 22 1857 
106 Baird, S. F. Catalogue of N. American Birds, | 4to.* 42 1858 
107 | Annual Report of Smithsonian In- 
stitution for 1857, R.1857 | 4881858 
108 Baird, S. F Catalogue of N. American Birds, M.C.u 24 1859 
109 Annual Report of Smithsonian In- 
stitution for 1858, R. 1858 | 448 1859 
110 Annual Report of Smithsonian In- 
stitution for 1859, R.1859 450 1860 
ati | Smithsonian Contributions to 
Knowledge. Vol. XI, S.C. x1 506 1859 
12 Smithsonian Contributions to 
Knowledge. Vol. XII, $.C. x11 | 5401860 


113 Bache, A. D. Magnetic and Meteorological Ob- 
servations at Girard Coll. Pt. I, S.C. x1 22 1859 .15 


114 Sonntag, A. Terrestrial Magnetism in Mexico, S.C. x1 921859 .25 
115 Henry, Joseph Report on Invention of Electro- 

Magnetie Telegraph, M.C. 11 401861 .05 
116 Rhees, Wm. J. List of Public Libraries, &c., 8vo.* 84 1859 


117 Henry, Joseph Catalogue of Publications, &c., in 
Smithsonian Library, M.C.111 | 264 1859 
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118 ‘Morris, John G. Catalogue of Lepidoptera of North | | 
America, | M.C. 111 76 1860 
119 Whittlesey, Ch. Fluctuations of Level in N. A. 
Lakes, | S.C. x11 | 28/1860) .25 
120 Hildreth, S. P. Meteorological Observations at Ma- | 
and Wood, J. | rietta, O., Si@aaava. 52/1867) .25 
121 |Bache, A. D. Magnetic and Meteorological Obser- 
vations at Girard Coll. Part II,|S.C. x11 | 28/1862) .15 
122 Smithsonian Miscellaneous Collec- | 
tions. Vol. I, M.C.1 =| 7838/1862) 
123 Smithsonian Miscellaneous Collec-| | 
tions. Vol. II, }M.C.11 | 715/186} 
124 Smithsonian Miscellaneous Collec- | | 
tions. Vol. III, M.C.111 | 772|1862 
125 Smithsonian Miscellaneous Collec-| 
tions. Vol. IV, | M.C. 1v | 7621862) 
| 
126 Le Conte, J.L. Coleoptera of Kansas and New | 
| Mexico, Si@rexr | 64,1859 (25 
127 Loomis, E. Storms in Europe and America, in | | 
| December, 1836, |S.C.x1 | 28/1860) 25 
128 |Lea,Carpenter, Check List of Shells in N. America, M.C. 1 | 52 1860) 
and others. | ~ | 
129 |Kane, E. K. Astronomical Observations in the 
| Arctic Seas, S.C. x11 | 56/1860) 25 
130 |Kane, E. K. Tidal Observations in the Arctic | 
Seas, S.C. x111 90/1860) .95 
131 Smith, N. D. Meteorological Observations in Ar- | 
kansas, from 1840 to 1859, S.C. xa 961860) 95 
132 ‘Bache, A. D. Magnetic and Meteorological Obser- | 
vations at Girard College. Part III,| S.C. x11 | 16/1862) 45 
| | 
133 (Morris, John G. Synopsis of Lepidoptera of North | 
| Americas) Party; M.C.1v_ | 386)1862) 50 
| 
134 |Hagen, H. ‘Synopsis of Neuroptera of North | 
| America, M.C. 1v | 3681861 
185 |Mitchell, S. W. ‘Venom of the Rattlesnake, S.C. x1 | 1561860 
1386 |Le Conte,J.L. |Classification of Coleoptera of N. | 
America. Part I, M.C.11 | 312/1862 
137 Henry, Joseph Circular to Officers of Hudson’s M.C. | 
Bay Co., 11, Vill 6 1860 
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188 Morgan, L. H. Circular as to Degrees of Relation- 
ship, M.C.11 | 84/1860) .02 
189 Newton, Alfred Collecting Nests and Eggs of North 
| American Birds, M.C.11 | 22/1860 
140 LeConte,J.L. List of Coleoptera of North Amer- 
ica. Part I, | M.C. v1 821866 .25 


| 
141 |Loew, H. and Monographs of Diptera. Part I, |M.C.vi | 2461862 .50 


Osten Sacken 
| 


142 Binney, W. G. Bibliography of North American 











Conchology. Part I, | M.C. v 658 1863 2.00 
143 |Binney, W. G. Land and Fresh Water Shells of| | 
North America. Part II, 'M.C. vir | 172/1865 
144 |Binney, W.G. Land and Fresh Water Shells of, 
North America. Part III, M.C. v1 | 128/1865 
145 Prime, Temple Monograph of American Corbicu-) 
lade, M.C. v11 92/1865 
146 M’Clintock,F.L. Meteorological Observations in the | | 
| Arctic Seas, |S.C. X111 | 164/1862 .50 
| | 
147— ‘Annual Report of Smithsonian In-. | 
stitution for 1860, R. 1860 448 1861 
148 Henry, Joseph Directions for Meteorological Ob- | 
servations, 'M.C. 1 7211860 
149 Annual Report of Smithsonian In- 
stitution for 1861, , R.1861 | 464/1862 
150 | Annual Report of Smithsonian In- 
stitution for 1862, |R.1862 | 44611863 
151 Smithsonian Contributions to 
Knowledge. Vol. XIII, S.C. x11i | 558/1863 
| | 
152 Carpenter, P. P.| Lectures on Mollusea, | R.1860 | 4140/1861 
153 Guyot, A. ‘Tables, Meteorological and Phys- 
| ical, | M.C.1 6381859 
154 Baird, S. F. List of Foreign Correspondents of 
Smithsonian Institution, M.C. v 56 1862 


155 |Whittlesey, Ch. Ancient Mining on Lake Superior, S.C.xin 34/1863 





156 |Egleston, T. Catalogue of Minerals, M.C. v11 56/1863 
157 Henry, Jos. and|Results of Meteorological Observa- 
Coffin, J. H. tions from 1854 to 1859, | 4to.* |1270 1861 
| 
158 ‘Smithsonian Miscellaneous Collec- | 


| tions. Vol. V, IM.C.v | 7741864 
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‘Mitchell, S. W. \ Mettoriy, and Physiology of 
and Morehouse’ Respiration in Chelonia, S.C. x111 | 
|G. R. | 
Gibbs, G. Instructions for Ethnology and 
Philology, 'M.C. vu 
Gibbs, G. ‘Dictionary of the Chinook Jargon, | M.C. v1 | 
Bache, A. D. Magnetic and Meteorological Obs. 





at Girard College. Pts. IV, V, VI,|S.C. x111 | 
| 


Uhler, P. R. Circular on History of Grasshop-| 





pers, M.C. 11 
Baird, S. F. Smithsonian Museum Miscellanea, | M.C. v111 
Allen, H. ‘Monograph of the Bats of North 
| America, |M.C. vu 
Bache, A. D. |'Magnetic Survey of Pennsylvania, isc: X111 
Le Conte, J. L. New Species of North American 
Coleoptera. Part I, | M.C. v1 
‘Baird, S. F. ‘Circular Relative to Birds from 
Middle and South America, M.C. v111 | 
Smithsonian Miscellaneous Collec-' 
tions. Vol. VI, |M.C. v1 
eee George ‘Comparative Vocabulary, | 4to.* 
‘Loew, H. ‘Monograph of the Diptera of North). 
America. Part IT, |M.C. v1 
Meek, F. B. and Paleontology of the Upper Mis- 
| Hayden, F. V. souri. Part I, S.C. x1v 
| 
Dean, John |Gray Substance of the Medulla Ob- 
| longata, S.C. Xv1 


| 


Binney, W.G. | Bibliography of North American 
Conchology. Part II, M.C. 1x 


Bache, A. D. ‘Mag. and Met. Observ. at Girard 
Henry, Joseph Circular on Collecting North 
| | American Shells, M.C. 11 


| 
Meek, F. B. Check List of Invertebrate Fossils 
of North America. (Cretaceous), |M.C. vu 


Henry, Joseph Circular to Entomologists, M.C. vi11 


Henry, Joseph Catalogue of Publications of Socie- 
ties, M.C. 1x 
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Draper, H. ‘Construction of a Silvered Glass 
Telescope, S.C. x1v 60 1864 
Baird, S. F. Review of American Birds in 
Smithsonian Museum. Part I, M.C. x11 | 4841866 
Hough, F. B. Results of Meteorological Observa- 
and Coffin,J.H. tions from 1854-1859. Vol. II, 4to.* 546 1864 2.00 
Meek, F. B. Check List of Invertebrate Fossils 
of North America. (Miocene), M.C. vu 34/1864 
Smithsonian Contributions to 
Knowledge. Vol. XIV, S.C. xiv | 4901865 
Baird, S. F. List of Birds in Mexico, etc., 8vo.* 8 1863 
Bache, A. D. Mag. and Met. Observ. at Girard 
College. Parts X, XI, XII, S.C. x1v 42.1865 .25 
Annual Report of Smithsonian In- 
stitution for 1863, R. 1863 | 420 1864 
Annual Report of Smithsonian In- 
stitution for 1864, R. 1864 | 4501865 
Scudder, S. H. |Catalogue of Orthoptera of North 
| America, M.C. vill | 1101868 .50 
| | 
Henry, Joseph |Queries Relative to Tornadoes, M.C. x 4 1865 
Smithsonian Miscellaneous Collec- 
tions. Vol. VII, M.C. v11 | 878 1867 
Leidy, Joseph (Cretaceous Reptiles of the U. S. S.C. xiv | 142/1865 
Baird, S. 2. Duplicate Shells from Expedition 
of Captain Wilkes, 8vo.* | 4 1865 
Binney, W. G. |Land and Fresh Water Shells of | 
and Bland, T.; North America. Part I, M.C. vii | 328 1869 
Bache, A. D. Girard College Observations. Com- §.C. x1, 
plete. Parts I to XII,° X111, X1V | 262 1865 
Hayes, I. I. Physical Observations in the Arc- 
tic Seas, S.C. xv 286 1867 
| 
| } 
Whittlesey, Ch. Glacial Drift of Northwestern 
| States, S.C. xv 388 1866 
Kane, E. K. | Physical Observations in the Are- S.C. x,x1 
tic Seas. Complete, x11, x11) 340 1860 
Newcomb, S. Orbit of Neptune, S.C.xv | 1161866 
Conrad, T.A. Check List of the Invertebrate Fos- | | 
| sils of N. A. (Eocene), M.C. v1 | 46 1866) .05 
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‘Coffin, Jas. H. 


| | 
Hydrobiine and Allied Forms, 'M.C. vu 


Geological Researches in China, | 
Mongolia, etc., | S.C. xv 


List of Works published by Smith- 
| sonian Institution, M.C. vil 


Meteorological Observations, 
Brunswick, Me., 1807-1859, S.C. xv1 


Circular for Archeology and Eth-) 
nology, | M.C. v1 


Smithsonian Contributions to 
Knowledge. Vol. XV, S.C. xv 


Circular on Scientific Investiga-| 
tions in Russian America, M.C. vu 


|\Gliddon Mummy Case in Smithso- 
nian Institution, S.C. xvl 


Annual Report of Smithsonian In- 
stitution for 1865, R. 1865 


Arrangement of Families of Birds, 
in Smithsonian Institution, | M.C. v111 


| Smithsonian Contributions to 
Knowledge. Vol. XVI, S.C. xv1 


Smithsonian Miscellaneous Collec- 
‘Smithsonian Miscellaneous Collec- 
tions. Vol. IX, | M.C. 1x 


|Annual Report of Smithsonian In- 
stitution for 1866, /R.1866 


Annual Report of Smithsonian In- 
stitution, for 1867, /R. 1867 


List of Photographic Portraits of 
North American Indians, | M.C. x1v 


|Meteoric Shower, Nov. 13, 1867, 8vo.* 


|\Systems of Consanguinity and Af- 


finity, |$.C. xvl1 
| Monograph of Diptera of North 
America. Part IV, ‘MC. vill 
| | 
Indians of Cape Flattery, S.C. xvl 


Orbit, etc., of Meteoric Fire Ball, 
July 20, 1860, |S.C. xvi 
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434 iShernar. W.T., |Report of National Museum Build-| 
Paw ker, P., ing Commission and of the Archi- . 
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464 ‘Bean, TT, Directions for Collecting and Pre-| 
| serving Fish, ‘M.C. xx 6/1881) .02 
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520 Baird, S. F. Report of Secretary of Smithsonian: | 
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521 Bulletin of National Museum. M.C. | 
| (No. 16, as Vol. III of Bulletins), xxiv 1333/1883 
522 | Smithsonian Miscellaneous Collec-| M.C. | 
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523 eee Report of Board on Geogra- | 
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524 Goode, G: Brown Report of Assistant Director of Na- | 
tional Museum for 1882, |R. 1882 148 1883) 
525 Holden, E. S. Progress in Astronomy for 1882, 'R. 1882 50 1883) 
526 Hunt, T. S. Progress in Geology for 1882, ‘R. 1882 24 1883 10 
527 Green, F. M. Progress in Geography for 1882, ‘R. 1882 201883) .05 
| | 
528 Abbe, C. 'Progress in Meteorology for 1882, R. 1882 99 1883, .10 
529 Barker, G. F. Progress in Physics for 1882, 'R. 1882 52.1883 .10 
530 Bolton, H. C. | Progress in Chemistry for 1882, R. 1882 25.1883) .10 
581 Dana, E. S. ‘Progress in Mineralogy for 1882, R. 1882 181883) .05 
582 Farlow, W.G. Progress in Botany for 1882, R.1882 151883 .05 
533 Gill, Theo. Progress in Zodlogy for 1882, R. 1882 68 1883) .10 
| 
534 Mason, O. T. Progress in Anthropology for 1882, R. 1882 41/1888 
} | 
535 Miscellaneous Anthropological Pa- 
pers, R. 1882 151/18838} .25 
536 Boehmer, G. H. List of Astronomical Observatories, R. 1885 141886 .05 
537 Kengla, L. P. Archeological Map of the District 
of Columbia, 1/1883) .02 
538 Guyot, A., and Meteorological and Physical Tables. M.C. 
Libbey, W.,Jr.. (Fourth Edition), Xxvlll_ 773 1884 
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letin N. M. No. 25, 32 1884 
Lefroy, J. H. Botany of Bermuda. Part of Bul- 
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SHERBORN, C. D.—Index to foraminifera, pt. 2, Non to Z. 1896. M.C.37. 1031 1 


Warp, L. F.—Petrified forests of Arizona. 1901. R. 1899.......... 1233 
WILLIAMS, H. S.—Progress in paleontology in 1887-88. 1890. R.1888. 749 
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92 PHILOLOGY. PHYSICS. 


PHILOLOGY. 


BLUMENTRITT, FERDINAND.—List of native tribes and languages of the 


Philippines!) \W1901..) (Re SOG ee sei varscciercistane rte lead lel state onetbel aie nalts 1246 $0 02 
Bowen, T. J.—Yoruba grammar and dictionary. 1858. C. K.10.... 98 2 00 
DorsEy, J. O.—Phonology of Siouan languages. 1885. R.1883...... 605 05 
GIBES, ‘(GroRGe:—Chinook jargon: “W863s0 MoN@e Tes eo ee oe neieen oes 161 10 
MULurr, F. Max.—Oriental scholarship. 1894. R. 1898............ 963 05 
ROEHRIG. WE, O:-—Dakota, language si2an ReaLsidine seer eee 378 05 

PHYSICS. 
AGASSIZ, “ALEXANDER-——Gulfsstream:. 893% SEUSS OMe iy. cies siete ctetsncnels 865 $0 05 
AITKEN, J.—Phenomena of cloudy condensation. 1894. R. 18938.... 939 10 
ANTHONY, W. A.—Transatlantic telephoning (M. I. Pupin). 1902 

aa SO dy tae! onload piety tee oie pny S EO GROG ES ET CE TEE CE co Renee 1328 02 
AUERBACH, F.—Absolute measurement of hardness. 1898. R.1891.. 866 10 
Bacon, J. M.—Scientific ballooning. 1899. R. 1898................ 1197 02 
BAILEY, J. W.—Microscopical examination of soundings. 1851. C.K.2. 20 25 
BALL, RoBERT.—Atoms and sunbeams. 1894. R. 1893....... fs laegeeete 932 05 
BALL, ROBERT.—Wanderings of the North Pole. 1894. R. 18938...... 927 05 
BARKER, G. F.—Progress in physics in 1881. 1883. R. 1881........ 485 10 
BARKER, G. F.—Progress in physics in 1882. 1883. R. 1882........ 529 10 
BARKER, G. F.—Progress in physics in 1883. 1884. R. 1883........ 578 10 
BARKER, G. F.—Progress in physics in 1884. 1885. R. 1884........ 613 10 
BaRKeER, G. F.—Progress in physics in 1885. 1886. R. 1885........ 638 10 
BARKER, G. F.—Progress in physics in 1886. 1889. R. 1887........ 701 10 
BARUS WCARE—lonizeduaita, pug O1s ise nso eelaeeeciiecvetonetehalot sie bercrusniens 1309 25 
Barus, CAaru.—Structure of the Nucleus. 1903. C. K. 29........... Sie 25 
Bouton, H. C.—Study of radio-active substances. 1901. R. 1899.... 1227 02 
Boys, C. V.—Electric-spark photos of flying bullets. 1894. R.1898.. 9386 10 
CARHART, H. S.—Physico-Technical Inst., Berlin. 1901. R. 1900.... 1281 02 
CHAMBERLAIN, T. C.—On Lord Kelvin’s address on Age of the earth 

asvaboden fitted ston Vite. 9 Ole team S9 Obie cialis tae gern) Sita serrate rate 1231 02 
COLOR-PHOTOGRAPEY:.) LO OMee VEUS a9 0 Olena emer rnetstuel cree carerineiarcustosotells 1290 02 
Cornu, A.—Wave theory of light. 1901. R. 1899................... 1222 02 
Curtis, T. E. [Smirnu, J. W.]—Zeppelin air-ship. 1901. R. 1900.... 1270 02 
DAsSTRE, A.—New radiations—Cathode and Roéntgen Rays. 1902. 

8 UD Ogee ees Re ee aba tsa Sea Nese suman atlclae7ay aes Repeater eewe etal eMeyene eset a 1326 02 
Davis, C. H.—Law of deposit of the flood tide. 1852. C.K. 3....... 33 25 
DEwAR, JAMES.—Liquefaction of hydrogen and helium. 1899. R.1898. 1193 02 
DEWAR, JAMES.—Liquid hydrogen. 1901. R. 1899................. 1225 02 
DEWAR, JAMES.—Liquid hydrogen. 1901. R.1900.................. 1273 02 
DEWAR, JAMES.—Magnetic properties of liquid oxygen. 1894. R.1893. 937 05 
DEWAR, JAMES.—Researches on liquid air. 1898. R. 1896.......... 1098 02 
DucLAux, E.—Atmospheric actinometry. 1896. C.K. 29........... 1034 75 
ELSpDALE, H.—Scientific problems of the future. 1896. R. 1894...... 1026 02 
Ewine, J. A~—Molecular process in magnetic induction. 1893. R.1892. 896 05 
GLAZEBROOK, R. T.—National Physical Laboratory of Great Britain. 

PO O22 RVs MO Oil wines RRP Oe. Siar y\oni cea a esa nine eer ra abs Ur ee tepetoy era cte acta ape Mos 1332 02 

GorE, J. H.—See Witskowski, W. 
GRAY, THOMAS.—Smithsonian Physical tables.. 1903. M. C. 35..... 1038 2 00 
GUILLAUME, C. E.—Extreme infra-red radiations. 1899. R. 1898... 1185 02 
HALLOocK, WILLIAM.—F low of solids. 1893. R. 1891................ 867 02 
HAMMER, W. J.—Telephonograph (W. Poulsen). 1902. R. 1901..... 1329 02 
HARKNESS, W.—Art of measuring and weighing. 1890. R. 1888.... 758 05 
HELE-SHAw, H. S.—Motion of a perfect liquid. 1901. R. 1899....... 1223 02 
HENRY, JoSEPH.—Researches in sound, 1865-77. 1879. R. 1878..... 406 25 
HERDMAN, W. A.—Oceanography, bionomics, aquiculture. 1896. 

FUE SS Direc ais lates satel aerate nse eke ee Ca ene Over aan etTe POROUS Maths PIT wats weicneReran cee name ciometratate 1049 02 
Hinearp, J. E.—Tides and tidal action in harbors. 1875. R.1874.... 390 05 
HovueH, WALTER.—Development of illumination. 1902. R. 1901..... 1344 02 


SAnTOS-DuMoNT, ALBERTO.—See Lyle, Jr., E. P. 
Scuorr, C. A.—See Kane, E. K. 
SmirH, J. W.—See Curtis, T. E. 


SEMEN Viel tre O—Optics: W896) Ri W895... ccs cece ec ccs cence we 1043 
Stokes, G. G—Luminiferous ether. 1894. R. 1893................. 931 
Stonry, G. J—Range of nature’s operations which man is compe- 
EOHEMCORSEUC YS eel O OMe. bits! LS99 as ccwisieicre wlciele bistelete s dtt.elee bie 's alsjtieie ties 1230 
TAyYLor, W. B.—Kinetic theories of gravitation. 1877. R.1876...... 395 


wAYLOR, W. B.—Refraction of sound. 1885. R. 1875................ 595 


PHYSICS. 
Ives, F. E.—Photography in colors of nature. 1894. R. 1893....... 934 $0 
JANSSEN, J.—Photographic photometry. 1896. R. 1894............. 1000 
JANSSEN, J.—Progress of aeronautics. 1901. R. 1900............... 1267 
KANE, E. K.—Tidal observations in the Arctic seas. 1860. C. K. 13. 138 
KeLviIn, Lorp (William Thomson).—Ether and gravitational matter 
MMmoucosintiinice spaces L902) Ri 190M. ese, 5 ira slewiceistetes eisie:s crs, 2 1321 
KoreniIea, RuboLPH.—See Thompson, S. P. 
KOENIGSBERGER, L.—Helmholtz, principles of mathematics and me- 
PETTUS MLO G Sc EUS LOGO a caciaetssc o acthe susravetede Gbsraliotens  (acarene lous laste aise es 1096 
KRoporTKIN, PRINCE.—Unsuspected radiations. 1901. R. 1900....... 1279 
Panghuay, >. ©:—Aerodrome. 1901: R- 1900... 6c. cc ce sewers 1269 
LANGLEY, S. P.—Experiments in aerodynamics. 1891. C.K. 27...... 801 1 
LANGLEY, S. P.—Experiments in mechanical flight. 1898. R. 1897... 113 
LANGLEY, S. P.—Greatest flying creature. 1902. R.1901............ 1358 
LANGLEY, 8S. P.—Internal work of the wind. 1893. C.K. 27.......... 884 
MANGHEY, 5. £.—New spectrum. 1901. R. 1900...............00000- 1301 
LANGLEY, 8. P., and Very, F.—Cheapest form of light. M.C. 41. 1901. 1258 
LECHALAS, GEORGE.—Perception of light and color. 1899. R. 1898.. 1187 
LE Sage, G. L.—Theory of gravitation. 1899. R.1898.............. 1184 
LEWES, V. B.—Incandescent mantels. 1901. R. 1900............... 1280 
LILIENTHAL, OTTo.—F lying and soaring. 1894. R. 1893............. 938 
LoEWY, MAURICE, and PUISEUXx, P.—Lunar photography. 1899. R.1898. 1182 
LOVERING, J.—Michelson’s recent researches on light. 1891. R. 1889. 780 
LuMMER, O.—Light, and its artificial production. 1898. R. 1897.... 1141 
' Lyte, Jr., E. P.—Santos-Dumont circling LHiffel Tower. 1902. 
FT) (Me renee tents oy a te Nan ete alee ae ten ee err Sree oy S 1352 
McApir, A.—Aero-physical observatory. 1897. M.C. 39............ 1077 
Marconi, G.—Wireless telegraphy. 1902. R. 1901................. 1327 
Martin, T. C.—Utilization of Niagara. 1898. R. 1896.............. 1102 
MAsson, ORME.—Gaseous theory of solution. 1893. R. 1892........ 899 
MeeEcH, L. W.—Heat and light of the sun. 1856. C. K. 9........... 83 
MELDOLA, RAPHAEL.—Photographic image. 1891. R. 1890........... 816 
MENDENHALL, T. C.—Fundamental units of measure. 1894. R. 1898.. 933 
MENDENHALL, T. C.—Progress in physics, nineteenth century. 1901. 
SEPP LLCO) () MeN Teeter otisse orc Eoy cacy 3) ci cia pet's, wicuisliavalovarareloucucs wtcuohey cee le) oP ckovourke ei eee 1276 
MicHELSon, A. A.—Spectroscopic measurements. 1893. C. K. 29.... 842 1 
MICHELSON, A. A.—See Lovering, J. 
NIEWENGLOWSKI, G. H.—Color photography. 1899. R. 1898......... 1189 
SRRMICATMEAPER GS GON o ERM SSO crc cs cad ou cc er erurevars os, «1 sierecoraze os ceretle lait “9 
Anderson, William.—Molecular structure of matter. 
Lodge, O. J.—Modern theory of light. 
Radau, R.—Photography in astronomy. 
Thomson, Sir William.—Boscovich’s theory. 
PERU ATE AR TMS ral OOo ume: Gal OD s sue. chevaseis nave stele srsceuabenelenenete cistetemienerre 1038 2 
POULSEN, WALDEMAR.—See Hammer, W. J. 
Poyntine, J. H.—Recent studies in gravitation. 1902. R.1901..... 1320 
PREECE, W. H.—Signaling through space without wires. 1899. R.1898. 1192 
PuiIsrux, P—See Loewy and Puiseux. 
Pupin, M. I.—See Anthony, W. A. 
RAMSAY, WILLIAM.—Liquids and gases. Solutions. 1893. R. 1892.. 900 
RAMSAY, WILLIAM.—See Rayleigh and Ramsay. 
maynnign, (Lord) J. W. S—Flight. 1901. R. 1900................ 1268 
RAYLEIGH, (Lord) J. W.S.,and Ramsay, W.—Argon. 1896. C.K.29. 1033 1 
SEQONTGEN. W: G:—The X-rays. 1898. R. 1897.2... 0.0... ccc cee ees 1132 
Rucker, A. W.—Model of Nature. 1902. R. 1901................... 1318 
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94 PHYSICS. PSYCHOLOGY. ZOOLOGY. 
THOMPSON, S. P.—Koenig’s musical harmony. 1891. R. 1890........ 
THOMPSON, S. P.—Telegraphy across space. 1899. R. 1898.......... 


THOMSON, ELi1Hvu.—Field of experimental research. 1901. R. 1899.. 
THOMSON, J. J.—Bodies smaller than atoms. 1902. R.1901........ 
TMELONMSON, J) J.—Cathode rays: “1S98s ay 1SOlieeeme sseeer see oes 
THomson, J. P.—Physical geography of Australia. 1898. R. 1896... 
THURSTON, R. H.—Utilizing the sun’s energy. 1902. R.1901....... 
VERY, F.—See Langley, S. P. 

WARNERKE, L.—Photographs in natural colors. 1894. R. 1893...... 
WATKINS, J. E.—Ramsden dividing engine. 1891. R. 1890......... 
WELCH, W. A.—Modern scientific laboratories. 1896. R. 1895....... 


WHITTLESEY, C.—Iluctuations of levels in N. A. lakes. 1860. C.K.12.. 
WIENER, O.—Color photography. 1898. 


WItsine, J—Mean density of the earth. 1890. R. 1888............ 


WITSKOWSKI, W., and Gork, J. H.—Geodetic operations in Russia. 


SOME OU AES SURO city ie PUA WN tar oe bat oteatetrarclesl ove tea ctrcirantoMen een ra aera eee waaay eae 
Woop, R. W.—Photography of sound waves with cinematograph. 
SD OT TEES UO OO ira tera ere sn eee nto Ore CaS SOTO Racor aoc inne ieee Res 
Woopwarp, R. S.—Mathematical theories of the earth. 1891. R.1890. 
WorTHINGTON, A. M.—Splash of a drop. 1896. R. 1894............. 
ZEPPELIN, COUNT VON, Dirigible air-ship. 1901. R.1899............. 


ZEPPELIN, COUNT voN.—See Curtis, T. E. 


PHYSIOLOGY. (See ANATOMY.) 


PSYCHOLOGY. 


BINET, ALFRED.—Psychology of prestidigitation. 1896. R. 1894...... 
LANG, ANDREW.—Psychical research of the century. 1901. R. 1900.. 
LANGLEY, S. P.—Fire walk ceremony in Tahiti. 1902. R. 1901.... 


SANITARY SCIENCE. (See ANATOMY.) 


ZOOLOGY. 
GENERAL. 


ArTATo. iH. (G.—Ssome private zoos, 9025 eRe 190 neers 


Dati, W. H.—Preservation of marine animals of N. W. Coast. 


FES AG OM  s cipiiey oes aire bic. lejidbae sel scariolionersy es cuclnslleage voxst nicteye tee ober citedet okeb es eenseare dr memati 
EDINGER, L.—Have fishes memory? 1901. R. 1899................. 
GILL, THEODORE.—Progress in zodlogy in 1881. 1883. R. 1881...... 
GILL, THEODORE.—Progress in zodlogy in 1882. 1883. R. 1882...... 
GILL, THEODORE.—Progress in zodlogy in 1883. 1885. R. 1883...... 
GILL, THEODORE.—Progress in zodlogy in 1884. 1885. R. 1884...... 
GILL, THEODORE.—Progress in zodlogy in 1885. 1886. R. 1885...... 
GILL, THEODORE.—Progress in zoology in 1886. 1889. R. 1887...... 
GILL, THEODORE.—Questions of nomenclature. 1898. R. 1896....... 
Grarr, L.—Zodlogy since Darwin. 1896. R. 1895.................. 
Hamy, E. T.—Royal menagerie of France. 1898. R. 1897.......... 
Miatr, L. C.—Life history studies of animals. 1898. R.1897....... 


1902. 


02 


814 $0 05 
LSM 02 
1224 02 
1322 02 
1133 02 
1104 02 
1325 02 

935 05 

832 05 
1052 02 

119 25 
1100 02 

759 05 

812 05 
1278 

805 05 
1001 05 
1248 02 


1021 $0 10 
1300 02 
1348 02 
1363 $0 05 
1362 02 
1239 02 
487 10 
533 10 
582 10 
617 10 
643 10 
704 10 
1112, 02 
1051 02 
1155 02 
1154 02 


ZOOLOGY. BIRDS. FISHES. INSECTS. 


MuRRAY, J.—Marine organisms. 1898. R. 1896...........0..ees00- 1110 $0 


RaTHBUN, R.—Catalogue of collections from sea and fresh waters 
with summary of American explorations relative to aquatic life, 


SACRE SLM ee erate corel ei acces oi oiot alone "eve-'e tala ase capone vein “cusiereloietenstetatexcyeielsret 557 
RaTHBUN, R.—Catalogue of crustaceans, etc. 1883............-+.6- 552 
REYNAUD, G.—Laws of orientation among animals. 1899. R. 1898.. 1206 
Sreron, E. T.—National Zoo at Washington. 1902. R. 1901........ 1364 


Sottas, W. J.—Funafuti: the story of a coral atoll. 1899. R. 1898. 1201 
Spears, J. R—Corbin game park in New Hampshire. 1893. R.1891. 874 
Stimpson, W.—Marine invertebrata of Grand Manan. 1853. C.K. 6. 50 
Tuayer, A. H.—Protective coloration of animals. 1898. R. 1897... 1153 


BIRDS. 

BaAmrD, -S.. k.—Circular relative to birds. 1868. M.C. 8............. 168 
WuGMORE, A. R.—Nature pictures. 1901. R. 1900...............00- 1288 
Etxior, D. G.—List of species of humming birds. 1879. M.C. 16... 334 
LANGLEY, S. P., and Lucas, F. A.—Greatest flying creature. 1902. 

ERPmLO) (LMM rsncye rs th hee cases chefelenceve: chinleuc sills, tals ccs yokotedstes ale ctte del gesvene ter siaitette's.lajreteirs 1358 
LILIENTHAL, OTto.—F lying and soaring. 1894. R. 1893............ 938 
Lucas, F. A.—See Langley, S. P. 
MOUILEARD, I. P.—EHmpire of the air. 1893. R. 1892..........6...: 903 
RASPAIL, XAVIER.—Sense of smell in birds. 1901. R. 1899.......... 1238 
PArIGH | MORD.—Hlight: 1900, Re L900. <n. c. accciS 5 suste wiclalers oesersle 1268 
Ripeway, R.—Catalogue of aquatic and fish-eating birds. 18838...... 553 
Ripaway, R.—Catalogue of Old World birds. 1882. M.C. 22........ 462 

FISHES. 

AGassiz, L.; BarrpD, S. F., and Jorpan, D. S.—Six species of N. A. 

IEC Some S mete Pore rete ra a) cia sav syateve: cue e ssvave jonsccvavelaticnete avs: orev acon wiote ohepetehels 672 
Bairp, S. F.—Circular in reference to shipping fresh fish. 1881..... 384 
Bairp, S. F.—See Agassiz, Baird, and Jordan. 
Bran L. H.—Catalosue of fishes of U. S. 1888.........25...6.25.0006 556 
BEAN, T. H.—Directions for collecting and preserving fish. 1881.... 464 
EDINGER, L.—Have fishes memory? 1901. R. 1899................. 1239 
Gitt, TuHropore.—Arrangement of the families of fishes. 1872. 

Tema COs SAND c repent wre od 1 2h ona ise ka ioe, aveliciinllsoie ores sce cretototenensy ereveicratoretens 247 


GILL, THEODoRE.—Catalogue of the fishes of east coast. 1875. M.C.14. 2838 
JORDAN, D. S.—See Agassiz, Baird, and Jordan. 


INSECTS. 

Dr Saussurr, HeENry.—Synopsis of wasps. 1875. M.C. 14......... 254 
HAVILAND, G. D.—Termites, or white ants. 1902. R.1901.......... 1360 
Herm, F. L.—Relations between plants and ants. 1898. R. 1896.... 1111 
Horn, G. H.—See Le Conte, J. L., and Horn, G. H. 
Howarp, L. O.—Economic status of insects. 1899. R. 1898........ 1209 
Lr Contr, J. L.—Coleoptera of Kansas and eastern New Mexico. 1859. 

ROEM IN Reto mire SeenON AME Vara a ir Yay icles ctevouaale She sexonctaueterehern aysnch a onotste: eioxeuevers 126 


LE Conte, J. L.—List of the coleoptera of N.A.,pt.I. 1866. M.C.6. 140 
Le Contr, J. L.—New species of N. A. coleoptera, pt. I. 1866. M.C.6. 167 
LE Contr, J. L., and Horn, G. H.—Classification of coleoptera, N. A. 


Feeey Sem VI min CO Ginny neler ereenea areca ce rae va oles tae Pelete a ceranchelotehe tetera euslctelels Vesela’ siie 507 
Loew, H., and OsTeEN-SAcKEN, C. R.—Monographs, diptera, pt. I. 1862. 

M. C. 6 TPN cae re ore Te rs cece eo eras es ein rere Teaar ere ech iors eae lave fe 141 
MELSHEIMER, F. E.—Catalogue of coleoptera of the U. S. 1853...... 62 
Morris, J. G—Synopsis of lepidoptera of N. A., pt. I. 1862. M.C. 4. 1338 
WMraryn, Ib. C.—Life of aquatic insects. 1898. R. 1891............... 872 


OstTEN-SACKEN, C. R.—Bugonia of the ancients. 1894. R. 18938...... 954 
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96 INSECTS. MAMMALS. MOLLUSKS. RADIATES. REPTILES. 


OSTEN-SACKEN, C. R.—Catalogue of diptera of N. A. 1878. M.C.16... 270 $0 50 
OSTEN-SACKEN, C. R.—See Loew, H., and Osten-Sacken, C. R. 

ScUDDER, S. H.—Catalogue of orthoptera of N. A. 1868. M. C. 8.... 189 50 
STERNBERG, G. M.—Transmission of yellow fever by mosquitoes. 1901. 


TERS ID. Oris scence 9 im Svs Seat eee iat Sle re Tete Tee NEE ay SU SHEe Ce re ST Re oe a ce 1299 02 
MAMMALS. 
DueGmorE, A. RADCLYFFE.—The outlaw. Study of a beaver. 1901. 

UFR eset () Oi reis eater ath rcidss stiersavoBu'e Revo oy el ah yar eried Shes ERC Gaele hel eh aie hae Meh oRsr Medal neue tina 1289 $0 05 
GILL, THEropoRE.—Arrangement of families of mammals. 1872. 

INNS) Ss Dd Se utes ta casian os outevtartons watee a tall oyederiey eirelione: eiteuaueg vet ented Wate ene E eR sete 230 25 
JOHNSTON Ee Ee ——Okapi.) LOO 2 Red Oilee re yererevcrspersiaterstctercoheleiearcnereuetelens 1359 05 
Lucas, F. A.—Restoration of extinct animals. 1901. R. 1900...... 1286 10 
Luoas, F. A.—Truth about the mammoth. 1901. R..1899.......... 1236 02 
IMDHKGKER) Mammoth ivory 1901s IRL SOO oatekeene ete eres eons 1237 02 
TRUE, F. W.—Catalogue of aquatic mammals. 18838................. 562 10 
VARIGNY, HENRY DE.—Breeding of the Arctic fox. 1901. R.1900.... 1291 02 
WANDERINGS Of ‘the water buttalos 19025) Re w9 Ole acre caeeeicenreeiars 1361 02 

MOLLUSKS. 


BInNEY, W. G.—Bibliography N. A. conchology, pt.I. 1863. M.C.5.. 142 $2 00 
BINNEY, W. G.—Bibliography N. A. conchology, pt. II. 1864. M.C.9. 174 2 00 
Hyatr, A.—Genesis of the Arietide. 1889. C. K. 26................ 673 260 
STEARNS, R. E. C.—Commensals, etc., in pearl oysters. 1889. R.1886. 685 05 
STIMPSON, WILLIAM.—Hydrobiine and allied forms. 1865. M.C.7.. 201 25 
TryYON, G. W.—Land and fresh-water shells, Strepomatide. 1873. 

IMD Si SUG rae Scatecy ast le ite peter e wscee a a eL OURS eae Poe eae ETE S ve ese oe eee 258 "2800 
WINSLow, F'.—Catalogue of economic mollusca. 1883............... 554 10 


RADIATES. 


AGaAssiz, L., and Fewxkss, J. W.—Anatomy of Astrangia danz. 1889. 671 $0 75 
CuiaRK, H. J.—Lucernarie and their allies. 1878. C. K. 28......... 242 2 00 
FEWKES, J. W.—See Agassiz and Fewkes. 


REPTILES. 
Batrp, S. F.—Circular relating to reptiles. 1878. M.C. 15.......... 320 $0 02 
DoueLass, H. Mi—See Weismann, August. 
Lucas, F. A.—Dinosaurs or terrible lizards. 1902. R.1901........ 1357 05 


WEISMANN, AuGusT.—Change of the Mexican axolotl. 1878. R.1877. 401 05 
Yarrow, H. C.—Check-list of N. A. reptilia and batrachia. 1883..... LC 02 


MISCELLANEOUS. 


MISCELLANEOUS. 
Act to establish the Smithsonian Inst., amended Mar. 12, 1894. 1895. 923 
Apams, H. B.—The state and higher education. 1891. R. 1889..... 783 
ArMstRONG, H. E.—Place of research in education. 1896. R. 1895.. 1067 
BINET, ALFRED.—Psychology of prestidigitation. 1896. R. 1894...... 1021 


Brown, AppIison.—Endowment for scientific research. 1898. R.1892. 914 
Fiemine, S.—Time reckoning for the twentieth century. 1889. 


em Tiros GMM et PN TS eS E eccvcshue’ «oa dSqvys toxece & LeiiaedeleueRO eM oReL ogee ues elel ohn exe 686 
Foster, Micuart.—Growth of science in the nineteenth century. 

Sues tay PRAE TORENT ES 9) Dioeey ents 8 coc aire) eu cvfas sf ave cence: far atel oan vo Sisisre reve kasereBereiencreherels ienckete sanetene)< 1228 
Fournier, H., and others.—Automobile races. 1902. R.1901....... 1353 
Fox, Francis.—Great Alpine tunnels. 1902. R.1901............... 1355 
Goopr, G. B.—Smithsonian Inst. History of first half century of. 

ER UE eID eS crise ee Seth Saeic setiva ec ecole orauegeuekelisrennions ous bear everorevenehe 1086 
GowLanp, W.—Art of casting bronze in Japan. 1896. R. 1894...... 1024 
Green, B. R.—The Library of Congress. 1898. R.1897............. 1163 
HARKNESS, WILLIAM.—Art of weighing and measuring. 1890. R. 1888. 758 
Henry, JoserH.—Scientific writings, two vols. 1886. M. C. 30...... 550 
INTERNATIONAL EXCHANGE SERVICE of Smithsonian Institution. 1903. 

UN Oa (OMIA UN res ent EC NE tS Shs Ss hw preosae Si abe aheuelione aise! eters Cyl otetaper= 1372 
MANGLEY, S. P.—lLaws of nature. 1902. R. 1901.................-.- 1349 
List of foreign correspondents, Smithsonian Institution. 1882..... 469 
List of foreign correspondents, Smithsonian Institution. 1897..... 1081 
List of institutions in U. S. receiving Smithsonian publications. 

ats fs MIU or) Met toe 8) Soa) 5 aia gs cial aidiel ele: «ach arohslisia ieicel euetecabel ointonetat nehenererele 512 


Lists or Smithsonian publications. See Bibliography. 
Macowan, D. J.—Time-keeping among the Chinese. 1898. R. 1891. 879 


MASON, ©. T.—Birth of invention. 1893. R. 1892................2. 921 
Menvires, G. W.—Submarine boats. 1902. R. 1901................. 1365 
MENDENHALL, T. C.—Fundamental units of measure. 1894. R. 1893. 933 
Miter, F. Max.—Oriental scholarship. 1894. R. 1893............ 963 
Sevier ——irrication. 1902. R.. 1900. 2... coe sc cyeeretaisiee 1338 
Paine, A. B—Children’s room in the Smithsonian Institution. 1902. 
TNC) (MP Cy eet Ee EY. cet UIE. teu rtevebe aa ay cncge  shehen ss ovojeutueuehe tome © 1350 


Preagopy, A. P.—Scientific education of mechanics, etc. 1873. R.1872 380 
PHILOSOPHICAL SOCIETY OF WASHINGTON Crry.—Bulletin, Vols. I, II, 


SRPMS Slee ME ODO is fevels claves oe o/eee 6 a eiajara seats oles aleie/sisaiejeleleishelneioie 497 
WOMEVE LSSO-81. VSSH. MC. 2B. aot. cic iye cis ctisre cimye eens, © ie elaielel sie, 10 498 
WOVE SSL-" 82. T8883. Mi. Gs 26.0.5. occ ecce emis wile ess win # slorereiane =) 503 
WOlVI, AS83.. 1884. Mi Cii88. 6. sie cle eee oe wees recess a ween ce 543 
WOleaVills L884. L885. M. Ci 88. ow. cece ecae cece sere eice. 592 
WOlNVILLD, L885. 1886. M. C. 88. 0.06 eee see errr ee cerevene 636 


Vols. IX-X, 1886-’87, and index for Vols. I-X. 1888. M. C. 33... 661 
ReEyMonp, E. pu Bors.—Relation of natural science to art. 1893. 


mL ep MM ae eee ere Sous gic. Sonia’ we yor epet-cueiarebateie lala Sleueeie Miecehereronenedn she sousis 883 
Ruees, W. J.—Smithsonian Institution, Journals of Regents, reports 

of committees, statistics, etc., 1846 to 1876. 1879. M.C.18....... 329 
RuHeEEs, W. J.—Smithsonian Institution, origin and history, 1835-1876. 

mT IVI OE (COHN CP preter Renta aia axcre te oo et tere see) ejoleratuuetelaicrercioserevereiierersis 5 (ee 328 
Ruees, W. J—Smithsonian Institution, origin and history, vol. I, 

Bec y ese teees i amma O (mee IVES Ors Ar, cist eucve ts, ak rele eratoutss sere larebele nim) ©, «ik itis fuel viele "scs 1305 | 
Ruees, W. J— Smithsonian Institution, origin and history, vol. II, 

STIS Somme ium IVE Ge SQ ie. ole ss arcveser che iepajeferetsieie\ erepere ia’ /6isieiiecnfee,s 1306 
Ricr, W. N.—Scientific thought in the nineteenth century. 1901. 
PROS Mae eee tee occas air eln| area: oe fe eteher a Wletatola winter sPeiagajexeiele(uye's. » 1240 


} 
J 


$0 


_* 


*For sale by Superintendent of Documents, Government Printing Office, Washington, D. C, 


97 


02 
05 
02 
10 
05 


02 
02 
02 


50 
10 
05 
05 
00 


02 
02 
10 
50 


02 


02 
05 
05 
02 
05 
05 


10 
02 


00 


25 
25 
25 
50 
50 


00 


00 


98 MISCELLANEOUS. 


Sreety, F. A.—Time-keeping in Greece and Rome. 1891. R. 1889... 777 $0 05 
Seton, E. T.—National Zoo at Washington. 1902. R.1901......... 1364 10 
SMITHSON, JAMES.—Scientific writings of. 1879. M. C..21......... 327 «1 00 
SOKELAND, H.—Ancient desemers or steelyards. 1901. R. 1900..... 1293 02 
STEVENSON, J. J.—Debt of the world to pure science. 1898. R. 1897. 1144 02 
Stronry, G. J.—Range of nature’s operations which man is competent 

tonstudys. L901. = R899 re er eure lrenaierocekotielenesiepsicctecnenise 1230 02 
THOMSON, ELinvu.—Field of experimental research. 1901. R. 1899.. 1224 02 
Tuurston, R. H.—Century’s progress of the steam-engine. 1901. 

MRO URO Occ ecots he oe Riteng oho oie iG cose eA GIS ere Tie Ieee ote avaialter sis cterareneresstoncuere 1250 02 
ViIRCHOW. R.—Study. and research, W896. Ri 1894550 wane cieese « 1025 02 
WATKINS, J. E.—Transportation and lifting heavy bodies by the 

ancients: «US99 2) TRA VSOS eA. ee eeles. ¢ eerie ie clenate lurevete Glsesr eis acriiers L213 02 
WeEtcH, W. A.—Modern scientific laboratories. 1896. R. 1895..... 1052 02 
Wuirr, W. H.—Progress in steam navigation. 1901. R. 1899...... 1249 02 
Wittey, D. A.—Erection of the Gokteik bridge. 1902. R.1901..... 1354 02 
Wu Tinc-Fanec.—Mutual helpfulness, China and the U. S. 1901. 

WFR FESO Oe hake sicie apaeee eg Rate al eis te ea Dictate se eoce tame ola teat ne agra taceebetotemerene ee tane 1294 02 


10388 


1034 
1037 
1044 
1045 
1046 
1047 


1071 
1072 


1078 
1077 
1125 
1126 


1309 
1378 


_ Mitchell, Ss.) 
| Weir, and| 


TLODGKINS FUND PUBLICATIONS. 


HODGKINS FUND PUBLICATIONS. 


AUTHOR. DiTcE, 


Billings, J. S., Composition of Expired air and its, 


effects upon animal life, 
Bergey, D. H. 
Rayleigh, Lord Argon, 
and Ramsay, 
William 
Duclaux, E. Atmospheric Actinometry, 


Bergey, D. H. Organic matter in the air, 





Varigny, H. de|Air and Life, 
‘Russell, F.A.R Atmosphere, Life and Health, 
Cohen, J. B. | Air of Towns, 
| Billings, (Expired Air, 


Mitchell, 
| Bergey 


(Same as No. 1045.) 


McAdie, A. |/Aerophysical Observatory, 





‘Bergey, D. H. |Animal resistance to disease, 


‘Lummer, O. ‘Ratio of Specific Heats, 
Pringsheim, E. 





Barus, Carl Experiments with Ionized Air, 


Barus, Carl Structure of the Nucleus, 


‘Russell, F.A.R/ Atmosphere, Life and Health. 


\Cohen, J. B. [Air of Towns. (Same as No. 1046.) | M.C. 


| Size 
| OR | 
| SERIES, 

| 


S.C. xx1x 
| oS. C.xxix 


S.C. xxi} 
| M.C. 

XXX1x| 
|R. 1895 


[R. 1895 





R.1895 | 
'R. 1895 


‘Varigny, H. de| Air and Life. (Same as No, 1044.) M.C. 


XXX1X 
| M.C. 
| XXX1X| 


pes xix 

|M.C. 

| XXX1X) 

| M.C. | 
XXX1X 

©.C, Xx1x 


S.C. xxix 


PAGES 
DATE 


84 1895 1. 


| 
| 
461896 1. 
= 
511896) . 
) | 


30 1896 


69/1896) .0! 
| 


1481896. 
re 1806 
| 


21 1896 


lee 
69 1896 


148 1896 


41/1896) . 


| | 
30/1897) . 


10 1898 
34.1898 





103 1901 


S.C. xxix/190 |1903 


99 


PRICE. 


00 


05 


95 


we 


26 


wo 
co 

















‘ i ta | OCR (er La ae ge cea aL Hn Ta NMR ARR aa 
! CRT MBI va 
Va fy th aE} iat iW i 
* i E =f i Vy 
' « We j 
Lil Te H 
Red 4 
/ 
r 
. 
, 
‘ 
e il 
7 = 
1! ; i ; ean 
1 
i a i, 





SMITHSONIAN MISCELLANEOUS COLLECTIONS 


PART OF VOLUME XLIV 


may LOGENY OF FUSUS 


AND ITS ALLIES 


BY 


AMADEUS W. GRABAU 











AERME INCRE 
o Q AFF VS7 45 *e 
OO CEA OMS 
AMO On 


¢No. 147-7) 


CITY OF WASHINGTON 
PUBLISHED BY THE SMITHSONIAN INSTITUTION 


1904 





i ; f } i , f | ry 1 a Lari ra yal hee 
I rete | 
f wy ify 
a 
+ / 
, 
’ 
: PRESS OF 
THE NEw ERA PRINTING COMPANY 
: LANCASTER, PA i 








CONTENTS. 


PAGE, 

Introduction ...... ; Dig Seen SERIES Oe Metso ee ee iar I 
Description of Gonera and Species with a Discussion of their Genetic 

RCE leat ING FUE) Sims wea caer yess hekccias oso ass, a te Rach (Seas oes ete eeae neha ae See eegeT eno oc psvatee ates fi 

POMC MS EMMUISTIEUIES 109) <2) ya.c,0 oc genus Seat e eybe omebee diteis Soles bieeuele SOS Se oe oT 

ee DOCEHERSPECIESH Ob PUSWSia:.:cc-cs ise wrmsts ano Ree eeecrwest ace LE 

DRAIN GMERUIUSIUSHICOLUS “SCTICS: 4..> ctaccuavehe evtiene eneretioretetehote crete cin ootenere iene 18 

3. Fusus tuberculatus and its sites SEAT CAE Soe oss OORe eley oe. aR BO 

MasUG mA tESUS NAUSEGIUS.® SCLIES: (2 f.-s,5.0,cn erste a oa cred cies eta ey GO 

Ce ine Parsee lomgissinius SETIES: 2.5.0.2 5s,.eis cede os soso vsciea eines) GO 

6. The Fusus beckti series ..... CN RIO EGO 3 GO TIES. 

7. Fusus dupetit-thouarst and its amines SAL eI MEN RRO AO 

Smulhenhusus: lomgirosiris, SCTIGS 2. ¢s...%s save schc selciceeasesce «52 

OMe Me eR SIES: FO SEV GIWS? SETIES 6 sarge saa cates nsteets stehessiond beetroot nates | HO 

MOMMA CM ULSUSHOUSTF AIS SELIES Sin. «ices dasaui ce dee grvecees os 105 

11. Species of Fusus, whose precise relations are aidetcemined raze 72 

B. Species of Fusoid shells generally referred to Fusus ................ 78 

12. The Genus Aptyris ....... setae, Fe estar eeeersretor atts gsty SORT RTO 

13. Eocene species generally coterred: to .Paaas SAM ne hectare OO 

eomnhercenus a eulprinia- (een. MOV.) c.csdso sess soo eres ces ee Oy 

MOE eMUS ME UENTUOTUSIUS. cad... Mei a5 oie ve a gla seve Pelee ee me wists SOS 

(Orme OMELOMLICE A USID > ssc cu ain si5's spb ws) aise Sere 2 a Crean eS OP leties sO 

ORM GeO CIUUIS I NCRVLLWIUS! .3.c.0¥sc.tte alm tatichad Reels) Oe ce MEN ER Oe ee. 2 OO 

Wen em MOcere wm elavilithOldS: 2a. ..c% ae sate maweiens spastiere bien aieeines | 20 

etc ere 2 Re ee 145 

Wetterature ......; sn Fact hit Uh dy eRe Re 8 Dea eR eine eer eee. ITIL TS 

Description pilates eV ILL: Sis Ss esd pas ica ea teeta epee patna et elehet a ae LOO 













ui i i ally 
b ue Y , p i a q 
Ati, ¥ ‘ i 1 : Ane i eae aL a i ie 
r vy ; ua) , ir rn ne a hs yi 7" oil eal 
i Fr 4 i ( iy iw c i He ge “ : i i 7 , 
F vi - np / fh ; \ ‘ - RPh : i Wh “eh 
4 } Nf | f { y a AI gee 
ty aN "3 1 ees, , gk io ie ey ue 
ie i Witt seta" f u ; } j ; : ‘ 
ie A uy r i re 
- ‘ : i! F ‘ wi 
; TT : Ono) 
cad t Ae 
, ‘ a . ie 
at 4 ap i 
aly = ; i } 
" ; ‘ i Ie 
i i / 7 ei i ip ye TE 





am ‘i oo San Se eb! 
is) et ; / me) i ‘ A opie hE Neue ity ae 
it ’ i { ; 7 Nee wed) Cite rit Ue ge ae \ ne ey ¥ 
aig : ee mi " wit Mig oe 


a he 
» ah a i 
i eaten 


ene 


/ Mh 
vib bh 
ii HN Ror a) 


es 
ii 


n yl ent ae en 
Lean Ath Ce 
a A a a Hy 
Oe oo yo a en 
hy ah yn it ann oy Nin 
acl re 





ye J 
Hl bh 


BayLOGENY OF FUSUS AND ITS ALLIES.* 
BY AMADEUS W. GRABAU. 


INTRODUCTION. 


The phylogeny of Gastropoda has received but little attention from 
students of Mollusca, who have either confined themselves to the study 
of faunas, and to specific description, or have investigated problems in 
connection with the ontogeny of individual members of one or more 
phyletic series. Besides the classical memoir of Hyatt, on the Tertiary 
species of Planorbis at Steinheim, only two other important works which 
are devoted to a study of the serial development of phyletic groups 
have come to my notice. These are Koken’s “Entwickelung der 
Gastropoden vom Cambrium bis zur Trias,” and an elaborate paper 
by the countess Maria von Linden, in which she traces the development 
of several genera of recent gastropoda including Conus, Voluta and 
Strombus. Both authors make use of the successive types of orna- 
mentation of the shell, and Countess von Linden uses furthermore 
the successive changes in the color pattern of the shell as a means of 
establishing phyletic relationships. 

The shells of Gastropoda are particularly well adapted for phylo- 
genetic study, since all the stages from protoconch to the last stage 
in the development of the individual are not only retained (provided 
the specimen is perfect), but all of them are usually visible, so that 
the study of the spire furnishes us with the means of differentiating 
the successive stages in the development of any individual, which may 
then be correlated with the adult stages of more primitive types of the 
same phyletic series. It is a noteworthy fact that the chief changes in 
the gastropod shell are at the periphery and on the shoulder of the 
whorl, or, in other words, in those portions which are nearly always 
exposed even after the addition of new whorls. It is thus usually 
unnecessary to break down the shell, so as to get at the earlier stages, 
as must be done with close-coiled cephalopod shells, when young 
material is not available. Thus a single perfect gastropod shell will 
reveal in its superficial characters nearly the whole life history of the 
series to which it belongs. 

In determining genetic boundaries, the most important shell feature 
is the protoconch. The genus should represent a phyletic series, in 
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which all the members (species and varieties) are descended from 
each other or from a common ancestor within the genus. From a 
study of the Fusidz it appears that the early stages of the shell, 7. e¢., 
the protoconch and nepionic stages of the conch, are of the greatest 
importance in this group, as giving evidences of genetic relationship. 
Parallelism constantly crops out in gastropods, where it appears to 
be more frequent than in any other group of mollusks. But paral- 
lelism is no guide to affinity, and hence grave mistakes in classification 
are made, unless this fact is borne in mind. Parallelism is much 
more patent in the later stages of development than in the earlier ones, 
although it is by no means unknown in these latter. 

Two species of gastropods in which the adult characters are 
similar, but the early characters dissimilar, are undoubtedly less closely 
related than species in which the early stages are similar or identical, 
and the later stages diverse. A good example of this is found in 
the so-called species of Fusus which are found in the Eocene deposits 
of the Gulf states. These appear to be typical Fusi as far as the 
adult form is concerned. Even the early stages (7. e., the nepionic and 
neanic) are in some cases not unlike those of true Fusi. But the 
proteconch in one group is like that of Levifusus or Pleurotoma 
(Falsifusus), and in another group it is like that of Fulgur, the 
nepionic stages in this latter case also being Fulguroid (Fulgurofusus). 
It is obvious that, in spite of the similarity of adult characteristics, 
these species can not be referred to Fusus, since the protoconch indi- 
cates that they belong to distinct phyletic series, which are more closely 
related to other genera than they are to Fusus (see pl. XVII, figs. 
5-9, pl. XVIII, fig. 1). 

One of the most striking examples of error in classification from 
want of consideration of the early stages of development is found in 
the recent genus Cyrtulus, which by all later authors is united with 
the Eocene genus Clavilithes, Cyrtulus being made a synonym. The 
adult features of the only known species of Cyrtulus are almost pre- 
cisely like those of Clavilithes parisiensis (Mayer-Eymer), the type 
of the genus Clavilithes. This is due to the fact that both species 
belong to phylogerontic series in which gerontism is expressed in the 
manner most characteristic of gastropods ; namely, in the loss of orna- 
mentation as well as the loss of the characteristic form, the successive 
whorls becoming wrapped about the preceding one in such a manner 
as to obliterate the original outlines, except those of the spire (see figs. 
13 and 14, p.97). This is a manner of growth eminently characteristic 
of Melongena, and it may well be denominated a Melongenoid type 
of growth. Such a manner of growth appears in the terminal mem- 
bers of a great many phyletic series of gastropods, and the uniting of 
all such phylogerontic terminals into a single genus or even family, as 
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is often done, is an ignoring of the principles of genetic classification. 
Such fusion of terminals of distinct phyletic branches is responsible 
for the fact that our largest genera, such as Fusus, Murex, Pleurotoma 
and others are overrun with species of wholly foreign ancestry. 

It must, however, be emphasized that the protoconch is not to be 
alone relied upon for the determination of generic boundaries. A 
gastropod shell with a Fusoid protoconch is not necessarily a Fusus, 
for it may have passed beyond the Fusus stage, as in Cyrtulus, or be a 
lateral branch, as in Aptyxts, Rhopalithes, or Hemifusus. The form 
and other characters of the adult shell must not differ too widely 
from those of typical Fusi. An example of similarity of protoconch 
and early whorls between two distinct, though perhaps related, genera, 
which is to be explained as a case of parallelism, is found in Clavilithes, 
and certain species of Turbinella of the American Eocene, as noted 
below. 

No principles have thrown such light on the relationship of mem- 
bers within a phyletic group, and on the method of their development, 
as the law of acceleration annunciated by Hyatt and Cope, and the 
complementary law of retardation of Cope. By an application of 
these laws to genetic classification, many complex problems are solved, 
and light is thrown on the relations of the varieties and species to each 
other, and their position in the phyletic series. 

Modification through acceleration in development may be con- 
sidered as acting in two ways: first, by condensation, and, second, 
by elimination of stages. Condensation of stages usually precedes 
elimination of stages; the stage in question occupying less and less 
space in the development of the individual and finally disappearing 
altogether. Elimination may, however, occur without previous con- 
densation; such abrupt dropping of stages indicating a high degree 
of acceleration. All stages may be equally condensed or some may 
suffer condensation more than others. Again, condensation may 
affect only certain structural characters of the shell, while others suffer 
little or no condensation. Thus in certain species of Clavilithes the 
shelfless suture is condensed; making room for the characteristic shelf, 
while some of the other characters, such as the round whorl and spirals, 
still persist. In other words, some of the later acquired, more special- 
ized characteristics are pushed back into earlier stages, occurring side 
by side with characters of a more primitive type. 

The protoconch stage in the Fusidz appears to be the least affected 
of all the stages by the modifying forces. Condensation appears to 
a less extent in this stage than in any other. In fact, in some of the 
specialized Fusidz an elongation of the protoconch is a marked feature. 
On the other hand, the protoconch of Fusus is generally ornamented 
by characters which in a more primitive type are found only in the 
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conch. ‘Thus acceleration is indicated in the protoconch of the Fuside 
by a pushing back and appearance upon its whorls of features nor- 
mally characteristic of the earliest or nepionic stage of the conch. 

The degree of acceleration is indicated in the successive members 
of a group, by the age at which distinctive features appear or dis- 
appear. Such features are of different types in different groups, but 
they may be classed under form and ornamentation of the whorls. 
In general, the more accelerated a fusoid shell is, the earlier the change 
from rounded to angular whorls is accomplished, and the sooner inter- 
calated spirals make their appearance. This is progressive acceleration. 
In regressive types, acceleration is indicated by the early disappearance 
of ribs, of the peripheral angulation, and finally of the spirals. 

The spirals or revolving striz are of especial significance, as indi- 
cative of the degree of acceleration which the individual has attained. 
They may be divided into two groups, primary and post-primary. 
The first group makes its appearance more or less abruptly, especially 
in Fusus, where three or four spirals suddenly appear at the beginning 
of the nepionic stage. In other gastropods, these spirals may begin 
as a single one, increasing by the appearance of new ones on either 
side. This method of increase may be designated as exogenous, the 
new spirals appearing outside of the older ones; that is, between the 
sutures and the spiral next to it.* The second group has an endogen- 
ous manner of growth, the new spirals always becoming intercalated 
between the older ones. Secondary spirals appear between the primary 
ones, and tertiary between the primary and secondary. Sometimes 
spirals of a fourth or fifth and even of a higher cycle appear. From 
the method of appearance in the individual shell we can formulate the 
general law that species of a group in which primary spirals alone 
exist, are more primitive than those in which spirals of a higher cycle 
occur; and that in general, the higher the cycle of intercalated spirals, 
the more specialized or accelerated has the individual become. 

Another feature by which we can measure the degree of accelera- 
tion is the posterior canal, and the accompanying subsutural band or, 
in some cases, the sutural shelf or terrace. The posterior canal is of 
the nature of a notch, at the point where the outer lip joins the body- 
whorl. This notch, weakly or not at all developed in the adult of 
primitive species, appears earlier and earlier in the successively accel- 
erated types, and becomes more and more pronounced in the adult. 


* It must be borne in mind that only below the upper suture on any whorl can 
we see the true edge of the shell, except on the body whorl. New spirals will 
therefore be seen next to the upper suture only, as we trace their development in an 
adult shell, while the new spirals which appear on the lower border of the whorl 
—i. e., what was once the spindle of the body-whorl—are covered up by the suc- 
ceeding whorls except in the case of the very last one. 
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In extremely accelerated or specialized types, such as Clawilithes and 
Cyrtulus, the posterior canal is so strong and broad that instead of the 
simple revolving subsutural band, which marks its existence in the 
whorls of more primitive species, a broad and pronounced sutural shelf 
appears. In certain gastropods, though rarely, if ever, in Fusus, the 
posterior canal becomes separated from the body-whorl, which re- 
sults in the formation of a pronounced sutural canal like that of 
Sycotypus canaliculatus and other species. 

The long anterior canal of the Fusidz which is the continuation 
of the aperture into the spindle and the columellar portion of the 
spindle are usually of a fairly constant type in this group, the modifi- 
cations being mainly in the length and the relative slenderness as well 
as in the straightness of this portion of the shell. Spirals of several 
cycles are almost always found on the spindle. In some phylogerontic 
types, and in certain old-age individuals, the inner lip becomes separated 
from the columella of the spindle and a slit-like umbilication is 
_ produced. 

The Fuside as a group are highly accelerated, and near the acme 
of development. Primitive types are uncommon, except in the Eocene, 
and even there regressive species appear. The majority of species 
have attained the acme of development for the group, many of them 
reaching it while still young. This group is therefore uncommonly 
well supplied with phylogerontic types, and there is scarcely a specific 
or varietal series which does not have its degraded forms. Fusus 
colus, the type of the genus, is itself a regressively accelerated type, in 
which the characteristic acmatic features have nearly disappeared in 
the adult. Excessive degradational acceleration is seen in Cyrtulus, 
Clavilithes and similar genera. 

In the present paper, the following genera of Fusoid shells are 
described: Fusus, Aptyxis, Falsifusus, Fulgurofusus, Heilprima, 
Euthriofusus, Cyrtulus, Clavellofusus, Clavilithes, Rhopalithes, and 
Cosmolithes. I have studied all available species of these genera and 
I believe that with few exceptions they have been referred to their 
approximate positions in their respective phyletic series. Of the 
above genera, Fusus and Clavilithes are the only ones generally recog- 
nized, the species of the others being referred to one or the other of 
these two, or to Fasciolaria. Cyrtulus and Aptyxis have been re- 
stored to their original generic rank. Futhriofusus has recently been 
proposed by Cossman for Fusus burdigalensis. The other genera are 
new. Of the numerous species generally referred to Fusus, consider- 
ably less than one third actually belong to that genus, and most of 
these are described below. Other species, of which good illustrations 
have been published, are also noted, while a number of other species 
not here included, will on close study undoubtedly prove congeneric 
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with Fusus. No new genera are here proposed for species eliminated 
from Fusus, with few exceptions, though this will be necessary for a 
large proportion of them. 

No researches in the phylogeny of invertebrates, as revealed by 
the hard parts, can be carried on at the present time without a 
recognition of the monumental work accomplished in this department 
by the late lamented Professor Alpheus Hyatt. His researches have 
paved the way for future investigators, and none can work in this 
field without acknowledging themselves his pupils. The writer has 
had the great good fortune to carry on a part of his investigations 
under circumstances which admitted of ready discussion, with Pro- 
fessor Hyatt, of many important points, and the cordial interest and 
attention which Professor Hyatt gave to this work are among the 
many pleasant memories associated with that best of teachers and 
friends. In Professor R. T. Jackson, of Harvard University, the 
writer has had a constant adviser, critic, and helpful sympathizer, and 
his invaluable aid in these directions are gladly and freely acknowl- 
edged. The writer is also indebted to Professor Jackson for assistance 
in the supply of material for study, as well as for many other courtesies. 

The work, begun in 1898, was carried on in the Palzeontological 
laboratory of Harvard University, and in various museums. Foremost 
among the latter is the Museum of Comparative Zoology at Cambridge, 
Mass.* The writer is greatly indebted to Dr. W. M. McWoodworth, 
assistant in charge of the Museum, for permission to study the fine 
series of Tertiary Fuside especially from European localities, which 
are contained in that museum, and which in extent and importance 
are second to none in this country. To Dr. Walter Faxon, curator 
of the department of recent mollusca, in the same museum, thanks and 
acknowledgements are due, for opportunity to study the extensive 
series of recent Fuside under his charge, as well as for many courtesies 
shown during the prosecution of the studies. The use of the collection 
of the Boston Society of Natural Historyt was granted by Professor 
Hyatt the curator. The writed spent two weeks in Washington, 
studying the collections at the Smithsonian Institution, and he wishes 
to make grateful acknowledgements of the numerous kindnesses shown 
him by Dr. W. H. Dall, the curator of the department of molluscs, and 
by the members of his staff. From Mr. Chas. T. Simpson and Dr. 
T. W. Vaughan the writer received many courtesies and much as- 
sistance. Through the kindness of Dr. Dall we have been enabled to 
figure the protoconchs of Falsifusus meyeri and Heilprinia caloosaensis. 

At the Johns Hopkins University in Baltimore, the writer was 
given the opportunity to examine the Tertiary Fusoid shells in the 


* Referred to as M. C. Z. in citation of localities, etc. 
j Referred to as B. S. in the citation of localities, etc. 
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collection of that institution, and to Professor W. B. Clark and Dr. 
George C. Martin acknowledgments are hereby made. 

At Philadelphia the writer was granted every opportunity to study 
the extensive collections of recent and fossil Fusidz at the Academy 
of Natural Sciences, and the Wagner Free Institute of Science. To 
the officers of these institutions, particularly to Professor H. A. Pills- 
bry, and to Dr. Chas. W. Johnson acknowledgments and thanks are 
herewith tendered. To the Academy we are also indebted for the 
loan of specimens from which many of the illustrations of plates 
XVII and XVIII are made. To the Wagner Free Institute we are 
indebted for the loan of the original drawings of figs. 11 and 12. 
The original drawings of figs. 4, 9, 10, and 17 were loaned by 
Professor G. D. Harris, of Cornell University. The free use of 
the collections of the American Museum of Natural History were 
granted by Professor R. P. Whitfield and Dr. L. P. Gratacap, curators 
respectively of paleontology and of recent mollusca, and to these 
gentlemen thanks are due. The collections of the paleontological 
department of Columbia University also contain a valuable series of 
recent and Tertiary Fuside. Other acknowledgements are due to 
the Buffalo Society of Natural Sciences, the Massachusetts Institute 
of Technology and to many friends for the loan of specimens. To 
Miss Elvira Wood, of Washington, formerly Instructor in Paleontology 
in the Massachusetts Institute of Technology, the writer is greatly 
indebted for the care and skillful labor she has bestowed on the difficult 
figures of the protoconchs and early conch stages shown in plates XVII 
and XVIII, as well as the original figures in the text. 


SESCRIPTION OF GENERA AND SPECIES, WITH A DIS- 
BEWUSSION OF THEIR GENETIC RELATIONSHIPS. 


Pe 
The Genus FUSUS Bruguiere. 


The genus Fusus is credited by Fisher and Cossmann to Klein 
(1753) ; by Agassiz and Scudder to Bruguiere (1791), and by Tryon 
and others to Lamarck (1799). Chemnitz in 1780 and later applied 
the name to the description of his species without however char- 
acterizing it generically. Bruguiere in 1791, in the Encyclopedie 
Methodique described the genus, including in it those species of the 
Linnean genus Muresx,which have a fusoid form. Lamarck restricted 
the genus by retaining in it only those shells, which were characterized 
by a fusoid or spindle-shaped form, a long canal, an absence of varices, 
and an absence of columellar plaits. Schumacher in 1817 and Swain- 
son in 1840 still further restricted the genus, the former naming as the 
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type species, the Murex colus of Linné. Later authors have generally 
tended to greater restriction of the genus, by elimination of non-char- 
acteristic species, though some have attempted to extend again the 
meaning of the term. 

In all the characterization of the genus, the form has been consid- 
ered as of paramount importance. While it is true that no species 
which have not a true fusoid form can be relegated to this genus, it 
is also true that numerous species have a fusoid form which are not 
genetically related to Fisus, and hence can not be placed in that genus. 
The only true guide to relationship in this as in all cases, must be found 
in the development of the individual, 7. e., its ontogeny, and its relation 
to that of the members of its group, 7. e., its phyletic relation. For this 
purpose the earliest whorls and particularly the protoconch are of the 
greatest import, and no species which does not show a protoconch sim- 
ilar to that of Fusus colus, the type of the genus, can be relegated to 
Fusus. On the other hand, there are species of gastropods (Hemifusus, 
Rhopalithes, etc.) which have a Fusus protoconch, thus evidencing an 
unmistakable relationship to Fusus, but their form forbids that they 
be included under this genus. Thus the genus becomes still more 
restricted, and very many, perhaps most, of the species which Lamarck 
and some subsequent authors included in it must be removed to other 
genera. 

THE ProtoconcH oF Fusus. 


The protoconch of Fusus is distinctive, and has been observed in 
the following twenty-one recent and Tertiary species: 


F. porrectus, F. colus, F, nove-hollandie, 
F. aciculatus, F. tuberculatus, F. longirostrts, 

F. acuminatus, F. distans, F. marmoratus, 
F. asper, F.. closter, F. brasiliensis, 

F. henekem, F. dupetit-thouarsu, F. rostratus, 

F. eucosmis, F, irregularis, F. brede, 

F. turriculus, F. ambustus, F. carinatus. 


The protoconch is seldom preserved in recent shells. This is 
chiefly due to carelessness of collectors, who do not protect the apices 
of the shells properly, and to the deplorable habit which many col- 
lectors have of treating their shells with acids, thus destroying the 
finer characters of the apex. In spite of this unfavorable condition 
of most collections, the protoconch has been seen in so many individuals 
of the above-named species that no doubt exists in my mind of its 
relative constancy of form and characters. 

The protoconch generally consists of one and a half volutions, but 
may be somewhat shorter or longer. No case has been observed in 
which the protoconch consists of 2s few as one volution, and only one 
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(F. longirostris) in which it consists of as many as two volutions.* 
The first whorl is smooth, obliquely erect, and rather prominent, the 
apical end convex and large. The diameter just below the apex is 
but slightly less than that at the end of the first volution. The en- 
largement of the remaining portion of the protoconch is also very 
slight, the shell thus having the appearance of having a swollen or 
apical whorl. The last half of the protoconch is marked by fine 
vertical riblets, which are either closely crowded or separated by inter- 
spaces having from two to three times the width of the riblets. In 
rare cases are the interspaces, and still more rarely the riblets marked 
by visible revolving lines or “ spirals,’ though such lines of excessive 
tenuity and visible only in the young shell may be present. 

The protoconch generally ends abruptly with a varyx, which some- 
times is a riblet scarcely more prominent than the other riblets on the 
protoconch, or again is a strong rounded vertical ridge, two or three 
times the width of the normal riblets of the protoconch. The orna- 
mentation of the nepionic shell begins abruptly, commonly in the form 
of spirals and rounded vertical ribs. 

These peculiarities of the protoconch of Fusus stamp this genus 
as a remarkably accelerated type. Ordinarily .in gastropods no orna- 
mentation is shown on the protoconch, though Fusus is by no means 
the only one in which it occurs. Some of the other genera with 
ornamented protoconch will be mentioned below, but so far as my 
observations extend, the number of genera with such markedly dif- 
ferentiated protoconchs is comparatively few. In Falsifusws and 
in many species commonly referred to Latirus, Plewrotomaria and 
other related genera, the apical end is highly ornamented in the later 
stages, but this ornamented portion merges into what is carly a 
portion of the shell itself. It is therefore somewhat doubtful whether 
the ornamented subapical whorls of these shells are a part of the 
protoconch or whether they represent a part of the nepionic shell. 
The same is true of other shells, in which the ornamented portion im- 
mediately succeeding the smooth portion may represent the nepionic 
shell instead of the protoconch. In Fusus, however, the protoconch 
ends abruptly, there being a sharp line of demarkation between the 
two, and the junction is furthermore accentuated by the development 
in most cases, of a distinct varix. Similar characteristics occur in 
Hemifusus, the ribbed portion of the protoconch being in this genus 
extended, so as to complete two volutions.+ 


* The term volution is employed throughout this paper to denote a com- 
plete revolution of the shell, the beginning and termination of the volution being 
in the same line, the one above the other. The term whorl is used in a less 
precise manner, being employed as it usually is in conchology. 

+ Grabau, Am. Nat., vol. XXXVI, p. 921, fig. 5. 
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We know so far of only a few genera which show greater accelera- 
tion in the protoconch than is shown by Fusus. One of these is the 
Fasciolarioid genus Heilprinia, of which Fusus caloosensis Heilprin, 
is the type. In this the ornamentation extends to within a very short 
distance of the apex, which is minute. (Plate XVIII, fig. 5.) In this 
genus, however, no definite line is drawn between protoconch and 
conch. Falsifusus (?) apicalis has another remarkably accelerated 
protoconch which, unlike that of Heilprinia, terminates abruptly. The 
apex of this species, however, is smooth as in the typical members of 
the genus Falsifusus (see pl. XVIII, fig. 2). 


THE CoNcH oF FusUS. 

In all the normal species of Fusus the nepionic shell is at first 
round-whorled, round-ribbed, and furnished with simple uniform re- 
volving strie or spirals. In a few highly accelerated species, this 
type of nepionic whorl is crowded out, its place being taken by a later 
angular-whorled type. Nearly always, however, in such cases, the 


characteristic round whorl is indicated in that portion of the conch © 


immediately succeeding the protoconch, even though it may, and often 
does comprise only the merest fraction of a volution. 

The angulation of the whorls is brought about by the relative ex- 
cessive growth of one or more of the central spirals of the whorls. At 
first the three central ones are about equally strong and they may re- 
tain this subequality for a number of volutions. Sometimes the lower 
spiral is covered by the upper edge of the succeeding volution, in which 
case the appearance of a bicarinate central portion is given. <A true 
bicarination is due to the suppression of one of the three central 
spirals, in favor of the other two (Fusus dupetit-thouarsi). Event- 
ually, however, in nearly all cases, the multicarinate aspect gives way 
to a unicarinate one, in which one spiral, usually the central one, 
becomes stronger than the others. In Fusus torewmus, and some other 
species, however, the multicarinate feature is retained in the adult. 
The ribs coincidently fade away towards the sutures ;they remain strong 
only on the angulation where they commonly give rise to nodulations, 
which may be rounded or vertically flattened in various degrees, even 
to pointedness. This condition may continue to the end, or it may 
become further modified by the total disappearance of the ribs, and 
with them the nodules. Finally the angulation disappears, the whorl 
thus agdin becoming rounded, though now without ribs. The ribs 
occasionally reappear in the final stages. The spirals remain simple 
only in the most primitive species; in all others they are fortified by 
intercalations at a varying age, according to the species, of secondary 
spirals. Often tertiary and higher series occur. Occasionally in 
certain species a strong spiral may become reinforced, by the ap- 
pearance of fine revolving lines on its side. 
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In all typical species the last whorl is abruptly contracted below, 
and continued in a long spindle which is excavated into a long and 
slender anterior canal, the forward prolongation of the aperture. The 
columellar lip is always smooth but lire are common on the interior of 
the outer lip. 

In old individuals, or phylogerontic species, a more or less strong 
posterior canal is formed, which is the result of the upreaching of the 
upper portion of the last whorl onto the preceding whorl. Externally 
this canal is indicated by a vertical, subsutural revolving band, the 
occurrence of which may generally be taken as an indication of accelera- 
tion in development. 

The species of Fusus are generally but little colored, though the 
apical portion and the spindle are often uniformly brown. Dark 
chestnut-colored spots are frequently seen between the tubercles on 
the periphery of the volution, and these fade out upward and down- 
ward. A periostracum, with rather strong bristles at the intersection 
of spirals and growth lines, covers the shell when fresh. 

Type: Murex colus Linné. 

Range: Eocene to present. 

Distribution: Nearly all tropical and subtropical seas. 


i HOCENE SPECIES OF FUSUS: 


A. SPECIES OF THE LONDON AND HAMPSHIRE BASINS. 


FUSUS PORRECTUS (Solander). 
(Plate I, figs: 5:11, 12:) 
1766. Murex porrectus SOLANDER, Foss. Hants. (Brander), p. 21, pl. 11, fig. 36. 
1818. Fusus rugosus Sowersy (non Lamarck), Min. Conch., vol. III, pl. 274, 

figs. 8 and 9. 

The original description and illustration of this species leaves some 
doubt as to the exact characters of the species, which can only be 
settled by reference to the type specimen. However, the shells here 
identified with this species have characters which separate them from 
the British representatives of F. aciculatus, its nearest allies. 

The protoconch of this species is obliquely erect, with the apex 
invested by the second whorl (fig. 1). It is smooth for about a 
volution and a third, after which it is ornamented by rather distant 
smooth vertical riblets, which extend from suture to suture. The 
protoconch terminates abruptly after something over a volution and a 
half. The ribs and spirals of the conch appear as abruptly. The 
whorls aré rounded and separated by deeply impressed sutures which 
give the whorls the appearance of resting loosely one upon the other. 
The ribs are rounded and strongly cancellated by the spirals, of which 
there are four or five at the beginning of the conch. This is the most 
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primitive condition yet obtained in the conch of a true Fusus. In the 
succeeding stages of development, the shells of this species are scarcely 
modified. Several additional spirals appear between the upper suture 
and the spiral next to it. One of the central spirals is slightly 
strengthened in the adult stage is some speci- 
mens, suggesting a central carination. This 
incipient carination is scarcely noticeable in 
the majority of specimens which are referable 
to this species. The interspaces between this 
central spiral and that on either side of it 
are broader than those between other spirals. 
On the body-whorl of a large specimen (PI. 
I, fig. 11) there are three uniform and 





eT ’ Oo . . . 
Fic. 1. F. porrectus, equidistant spirals on either side of the cen- 


showing protoconch and tral one. Above the upper set of three 
early conch whorls. En- 
larged X10: (M: C. Z. 
1402. ) 


spirals, next to the suture, two additional new 
spirals have appeared. Below the three 
lower spirals occurs a broad interspace, and 
below that the spirals of the spindle. These are very oblique, diverge 
strongly and are early supplemented by secondary spirals, intercalated 
between the primary ones. In the preceding whorls, the first or 
uppermost of the spirals of the spindle appears just below the suture 
of the overlying whorls. The coste become flattened on top in the 
adult. They are strong and slightly narrower than the interspaces 
separating them. The strengthened median spiral is not always in 
the center of the whorl. Frequently it is somewhat above the center, 
indicating that increase in breadth of whorl with continued growth 
was less on the suture side than on the side of the spindle. 

In accelerated individuals of this species intercalated spirals appear 
occasionally. These arise in the broader interspace above the spirals 
of the spindle, and thus appear on the lower part of the body-whorl. 
A specimen from Hampshire, 62 mm. long, has the intercalated spirals 
in the penultimate whorl. 

In some of the specimens from Hampshire, there are only two 
spirals on the body of the whorl, below the central carinated one; 
a condition eminently characteristic of F. asper Sowerby. These 
may represent transitional forms. 

Locahites: Barton Cliff (M.. ©. Z. 1402); Mordle Chit, London 
clay (M. C. Z. 1400) ; Barton Beds, Hampshire (Stud. Pal. Coll. Harv. 
Univ. 120). 

Horizon: London Clay, Barton Beds. 

This species is among the most primitive of the genus yet discov- 
ered. It retains the normal nepionic characters of the genus through- 
out life with scarcely any modifications. 
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FUSUS ACICULATUS Lamarck. 
(Plate I, figs. 3 and 4; connecting form pl. I, fig. 6.) 
1818. Fusus aciculatus LAM’K, Sowersy, Mineral Conchology, vol. III. 

This species is typically developed in the Paris Basin only. In 
the British Eocene, however, occur individuals which approach this 
species very closely, and which are generally identified with it. A 
complete series of specimens may be selected, connecting F. porrectus 
with typical F. aciculatus, showing their close genetic relation. As the 
young F. aciculatus has the characters of F. porrectus, is is evident 
that the former is a descendant of the latter. The perfect gradation 
in characters which is to be expected in a complete series has led 
some authors to unite the two species. As will be shown later, the 
Parisian specimens are distinguishable from their British allies by 
their more pronounced ornamentation. Whether we call these distinct 
species, or merely varieties, is of no moment, as long as we recognize 
the difference between the two and the different degrees of develop- 
ment each has attained. By retaining the distinct names, we are able 
readily to demarkate the various steps in the evolution of this particular 
group. 

A similar series of connecting specimens between the British repre- 
sentative of Fusus aciculatus and Fusus asper may be found, though 
the characteristics of the latter are always very pronounced. 

The following are the characteristics of the British representatives 
of this species: 

The protoconch is smooth and obliquely elevated in the first volu- 
tion, the second having strong smooth vertical riblets. It ends abruptly 


with a slight varix. 
The conch is characterized in its nepionic stage by the normal 


round whorl with rounded strong vertical ribs, separated by interspaces 
which are wider than the ribs. They are ornamented by revolving 
lines or spirals, which are well marked on the ribs but produce no 
tubercles or spines. This primitive character continues with scarcely 
any modifications through the succeeding stages of the conch in F, 
porrectus, which thus exemplifies a degree of development in which the 
adult shell has not passed beyond the normal characteristics of the 
nepionic stage of the genus. 

In the specimens which lead to the present species, however, a 
slight modification which is clearly an advance, judging from the 
normal order of development in more highly differentiated species, 
occurs in the adult stage. This consists of a slight strengthening of 
the central spiral, which dimly suggests a carination such as is char- 
acteristic of most species of the genus. The spirals are commonly 
uniform and equidistant, except near the upper suture, where new ones 
make their appearance, which are of course at first thinner and nearer 
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together. When one of the spirals becomes stronger on the center of 
the whorl, it generally leaves three, rarely four, and more rarely still 
two spirals on the shoulder above it. Assuming that the strengthened 
spiral is in all cases the same one in the same species (presumably the 
first spiral to appear, if we could trace them back to their beginning), 
the suggestion presents itself that those shells of the same species, in 
which only two spirals lie between the strengthened spiral and the 
suture in the adult individual are more primitive than those in which 
three appear, and both are more primitive than those in which four 
appear. This is suggested by the fact that in the shell with four 
spirals above the carina (1. e., the central stronger spiral) in the adult, 
there are only three in an earlier stage, above this same spiral, whether 
strengthened or not, and in a still earlier stage only two. If we go 
back far enough, only a single spiral would probably appear between 
that which is strengthened later on, and the upper suture. 

The shoulder above the strengthened spiral or carina is always 
convex in this species, and never becomes flattened or in any other 
way accentuated, except by the appearance of the carina. The ribs 
extend uniformly from suture to suture, diminishing but slightly as 
they approach the upper one. 

Another modification of the primitive type on specimens which 
are included within the species is found in the accentuation of the 
spirals upon the ribs, thus producing a subnodose or subspinulose inter- 
section. This is a feature eminently characteristic of specimens of this 
species in the Paris Basin, from which the type of Lamarck was de- 
rived. It also suggests the British F. asper, in which this feature is 
strongly developed. 

Below the center of the whorl, and just below the suture, is a 
broader interspace than elsewhere on most adult specimens of this 
species. This space, lying between two primary spirals, has in a few 
of the more accelerated individuals an intercalated secondary spiral 
in the ephebic stage. This feature might occur in an unaccelerated 
but extremely long lived and vigorous individual, after the normal 
adult stage is passed. In a single specimen intercalated spirals have 
been observed on other parts of the whorls, but these intercalations 
disappear again, before the shell has reached the adult stage. 

Localities: Barton cliff (M. C. Z. 1401, 1403); Hordle cliff (M. 
GC. Z. 1407,.27737) ; London clay, no loc: (M. C. Z. 1406); Mudditord 
Farts (MENG 2.27736): 

Horizon: Eocene. 

Two shells from Muddiford Harts are the most accelerated indi- 
viduals of this species which have come to my notice. They have four 
and five spirals respectively on the shoulder above the carina, while 
the more advanced of the two has two intercalated spirals in the broad 
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interspiral space on the under side of the whorl, which is generally 
free from spirals. 
FUSUS ACUMINATUS Sowerby. 
(Plate I, figs, 1, 2.) 
1766. Murex porrectus SOLANDER (pars.), Foss. Hants., fig. 36. 


1821. Fusus acuminatus SowrErsy, Min. Conch., vol. IV, p. 131, pl. 274. 
1821. Fusus aciculatus Sowrersy, Min. Conch., vol. IV, corrigenda. 


This name deserves to be revived for the species originally de- 
scribed under it by Sowerby. His description on page 131 of his 
Mineral Conchology fits well the specimens here figured and described 
under this name. Solander’s Murex porrectus, fig. 36, in Brander’s 
Fossilia Hantsoniensis which is cited by Sowerby as an example of 
this species, is a good illustration. In the corrigenda to volume IV 
of the Mineral Conchology F. acwminatus is made a synonym of F. 
actculatus and as such it has since been generally regarded. Deshayes 
figures a Parisian specimen as a typical F. aciculatus, a form very dif- 
ferent from that described by Sowerby and figured by Solander. 
Sowerby’s species represents what appears to be a phylogerontic type, 
while the typical F. aciculatus is a progressive type, both, however, 
tracing their ancestry to the British F. porrectus. 

The only specimen preserving any trace of the protoconch, in the’ 
collections examined, was imperfect; but the last portion remains 
(fig. 2), showing all the features found in the preceding species. The 
termination is abrupt, and the nepionic shell 
begins as abruptly. The spirals, seven of 
which appear on the nepionic whorl, are 
strong, sharp and separated by wide inter- 
spaces. They appear particularly marked on 
account of the faint development of the ribs. 
These are nearly obsolete, occurring mainly 
as faint wrinkles or wavings on the whorls, Fig. 2. Fusus acumi- 
though on some of the neanic whorls they "@¥s- The protoconch 

' of fig. 2, pl. I. The to- 
are moderately prominent. tal absence of ribs on the 

The whorls of the conch are uniformly shell is only apparent and 
rounded, and rather loosely joined, leaving a due to the position in 
deeply impressed suture. This feature is which the specimen was 
characteristic of the primitive F. porrectus. eee cue pe 
There is even an incipient canaliculation along « 7 en ea 
the suture, which in some cases does not pro- 
ceed beyond a flattening which can be traced backward to a number 
of whorls, becoming gradually obsolete. This flattening does not 
occur in the young. 

This species is either primitive or phylogerontic. The loose coil- 
ing and simple spirals (without intercalations) indicate the former 
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state, while the absence of ribs indicates the latter. It is hardly ex- 
pectable that there shouid be a Fusus primitive enough to be without 
ribs, for with the highly accelerated ribbed protoconch characteristic 
of this genus, we should assume that the most primitive Fusus conch 
is ribbed. Therefore, since ribs disappear in the old age of most Fusi 
it is most proper to consider this species as a descendant of the ribbed 
F.. porrectus, but one in which the ribs have been almost entirely sup- 
pressed. The loose coiling is not inconsistent with the gerontic state, 
while the simple spirals may indicate that the series of which this 
species constitutes the phylogerontic terminal, is a primitive one. 
Locality: Barton cliff, coll. Duval. (M. C. Z. 1408, 1409). 
Horizon: Eocene, London clay. 


FUSUS ASPER Sowerby. 


(Plate I, figs. 7 and 8.) 
1821. Fusus asper Sowtrsy, Mineral Conchology, vol. 3, p. 131, pl. 274, figs. 4-7. 
The protoconch is of the normal type, smooth in its early stages, 
and with vertical closely crowded riblets in the last half volution. The 
conch has nearly all the whorls angulated and ornamented with strong 
spirals. In the young shell two central spirals are stronger than others. 
Above these, on the flattened shoulder, are two striz, and below them, 





Fic. 3, a, b. Fusus asper. a, a specimen enlarged (X 3); b, the protoconch 
and early whorls still more enlarged (X 2°). M. C. Z. 1406. 


just above the succeeding whorl, is another spiral which during the 
later stages becomes nearly as strong as those above it. In these later 
stages the three spirals are the most prominent on the sheil. Where 
the spirals cross the ribs, flattened asperations or nodulations are pro- 
duced, which are especially strongly marked in the adult stage. This 
species is derived from the British varieties of F. aciculatus, the strong 
ribs of F. asper being incipiently developed in that form. The small 
number of spirals on the shoulder and the simple character of these 


- 
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spirals indicates that its immediate ancestor was of a primitive type, 
and it must be regarded as a lateral branch from F. aciculatus. The 
only advance, then, which this species has made over others is in the 
subangulation of the whorls, and the strong development of the spirals. 

Localities: London Clay, no loc. (M. C. Z. 27733); Barton cliff, 
(M. C. Z. 27738) ; Muddiford Harts (M. C. Z. 1404) ; London Clay, 
Barton (M. C. Z. 1403, 27741); Barton Beds, Hampshire (M. C. Z. 
27735): 

Horizon: ‘Barton clay, Upper Eocene. London Clay (?), Lower 


Eocene. 
RELATIONS OF THE BRITISH SPECIES OF FUSUS. 


Considering Fusus porrectus nearest the primitive radicle, we may 
place it at the base of the series of British Fuse. F. aciculatus is its 
natural successor, though the former species seems to have continued 
and to have been coexistent with the latter. F. acwminatus represents 
a lateral branch from the /*. porrectus line, in which senile characters 
developed, resulting mainly in the obsolescense of ribs and the forma- 
tion of a canaliculate suture. FF. asper, on the other hand, must be 
considered a lateral branch from F. aciculatus, although this species in 
its accelerated individuals has in some respects become more specialized 
than F. asper. These relations may be expressed as follows: 


F. multispiratus. 








(p. 77.) 
A F. erectus. (p. 77.) 
Oligocene (North Germany). a 2 
Eocene. F. asper. 
F. aciculatus.—_—_——————— F aciculatus. 
(British. ) (French. ) 


F. acuminatus 
| 





———F, porrectus. 


Fusus IN THE Paris BASIN. 


FUSUS ACICULATUS Lamarck. 


(Plate I, figs. 13, 15.) 
1822. Fusus aciculatus LAMARCK. 
1824. Fusus aciculatus DESHAYES, Coq. Foss. Env. Paris, T. II, p. 514, pl. 71, 
figs. 7, 8. 
1889. Fusus porrectus CossMANN, Cat. Coq. Foss. Env. Paris, T. IV, p. 181. 
There is only one typical representative of the genus Fusus in the 
Eocene beds of the Paris Basin. This is Fusus aciculatus Lamarck. 
The protoconch and earliest whorls of the conch are similar to 
those of the British species. In the neanic and ephebic stages the 
Parisian variety shows some marked differences from the normal 
English variety. These differences are mainly of the nature of an 


18 PHYLOGENY OF FUSUS AND ITS ALLIES. 


advance in development, due to acceleration in the evolution of the 
Parisian over the British individuals. The ribs of the whorls are 
narrow, accentuated, but rounded on top, and separated by interspaces 
which are several times as wide as the ribs. The spirals are strong 
and sharp, producing a series of asperations on the ribs which recall 
F. asper, but are less marked than in that species. The carinate as- 
pect of the whorl is about as strongly marked as in the British 
species. Three spirals are characteristic of the shoulder. The space 
between the spirals of the body whorl and those of the spindle is 
generally furnished with an intercalated spiral in the later whorls. 
These intercalated spirals appear early in some specimens and not 
until the last whorl in others, showing different degrees of accelera- 
tion. 

In the larger specimens the ribs often become obsolete on the 
last whorl and the carina is also suppressed. These features are 
gerontic, and not individual, but mark a general decadence of this 
branch of the genus. Normally this variety shows a distinct advance 
over the English variety, as it is characterized by the accentuation and 
earlier appearance of all the progressive features of the species, which . 
in the British variety appeared late in the ontogeny and were never 
strongly developed. On the other hand, further advance through 
continued accentuation of the progressive features appears to have been 
prevented by the peculiar conditions which existed in the Paris Basin ; 
and in common with other species of the family, F. aciculatus assumed 
gerontic characteristics. 

Localities: Paris (Mo Cy Z» 1411, \t412), Parnes (OM Ce 
1410). 

Horizon: Eocene, Calcaire Grossier of the Paris Basin. 

This species appears to be a local modification of the variety char- 
acterizing the British Eocene. While we must thus postulate a con- 
nection between the British and the French Eocene Basins, permitting 
species to migrate from one to the other, the individual characters of 
the species in the two areas show that the connection was not such as 
to allow free intercommunication. 


2. THE FUSUS "COLUS, SERIES: 


This series comprises the typical Fusi, including the type species, 
Fusus colus Lamarck. The species of this series are characterized by 
the possession of a long slender spire and a similarly slender and 
elongated spindle. usus colus occupies a somewhat advanced posi- 
tion in the series, possessing some of the features characteristic of the 
terminal members of the series. This group of Fusi has its earliest 
representation in the Miocene (?) of the Antillean region, but no 
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species have as yet been recorded from the Old World Tertiary. 
Modern representatives are found in the Antillean waters of the New 
World, but they are not very common. The series is, however, well 
represented in the Indo-Pacific seas where most of the living species 


occur, 
TERTIARY SPECIES. 


FUSUS HENEKENI Sowerby. 


1850. Fusus henekeni Sowersy, Quart. Journ. Geol. Soc., vol. 6, p. 49. 
1876. Fusus henekeni Sowersy, Guppy, Quart. Journ. Geol. Soc., vol. 32, p. 524, 

pl. 28, fig. 6. 

Not Fusus henekeni Gazss, Journ. Acad. Nat. Sci. Phil., 2d ser., vol. 8, p. 359, 

pl. 45, fig. 31. 

The protoconch of this species is typically fusoid, though some- 
what more depressed than that of most species. It consists of one 
and one half volutions, the last half or two third volution being fur- 
nished with numerous smooth, narrow and closely crowded vertical 
ribs. The protoconch ends abruptly, though no strong varix occurs, 
while the ornamentation of the conch begins as abruptly. The whorls 
of the conch embrace rather closely; they are round and are furnished 
with round, broad and thick ribs, which are separated by narrower 
interspaces. Strong, nearly uniform spirals encircle the shell, the 
three peripheral ones being somewhat more pronounced than the 
others. Above these occurs another spiral, and below them two addi- 
tional ones. The spirals remain simple as far as the sixth or seventh 
whorl, when intercalated spirals appear. In the later whorls the lines 
of growth are lamellose, producing a strongly cancellated appearance. 

The whole aspect of this shell, as well as its more detailed char- 
acteristics, recall forcibly the recent species./. turriculus from Chinese 
waters, and F. eucosmius from the Caribbean sea. Its most marked 
distinction lies in the closer embracing whorls, which give the shell a 
somewhat shorter and stouter aspect; and in the stouter ribs which 
give it a somewhat more rude aspect. On the whole, it must be 
confessed that very little difference exists between the recent and the 
Tertiary species from the same region. 

In one specimen in the collection of the Philadelphia Academy 
the intercalated spirals do not appear until the tenth or last whorl, 
the ribs at the same time becoming obsolete. Other specimens 
with obsolete ribs on the last whorl have been observed. This 
feature, showing individual senescence, also occurs in the recent 
species. 

Localities: San Domingo (Phil. Acad. Sci.) ; Jamaica (Phil. Acad. 
Sci.). 

Horizon: Bowden beds of the Upper Oligocene or Chipolan stage 
(Dall—Table Tert. Hor. N. Am., p. 340). 
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FUSUS HAITENSIS Sowerby. 


1850. Fusus haitensis SowERBY, Quart. Journ. Geol. Soc., vol. 6, p. 40. 
1876. Fusus henekeni var. haitensis Guppy, Quart. Journ. Geol. Soc., vol. 32, p. 

524, pl. 28, fig. 2. 

This species is like the preceding except that the last two whorls 
show a flattening of the shoulder and a peripheral angulation. The 
ribs also become obsolescent towards the sutures, but remain strong on 
the periphery, thus producing a crude nodulation. The last two 
whorls are also somewhat more drawn out, so as to expose more of the 
preceding whorl. Intercalation begins early. In the specimens ex- 
amined the apex was imperfect, and intercalated spirals were present 
on the earliest whorl preserved. 

In the specimen figured by Guppy at least four angular whorls 
occur; the ribs continue to the last whorls, though prominent only on 
the periphery. The keel is sharp and strongly developed, the shoulder 
flat, and the spirals compound. ‘The shell is a parallel to FP. torewmus 
in the. ‘colus series. 

This species is an accelerated F. henekem, but with constant char- 
acteristics, which show that this is not a case of individual gerontism. 
It is rather phyletic, and hence of specific value. From this it appears 
that this species is not to be united with the preceding one, as has 
been done by Guppy, Gabb and others. 

Eocaliy: San’ Domingo (Phil Acad] Sc) 

Horizon: Upper Oligocene (occurring with the preceding). 


RECENT SPECIES. 
FUSUS EUCOSMIUS Dall. 
1889. Fusus eucosmius DALL, Blake Moll., p. 167, pl. 35, fig. 5. 

This species is more compact and shorter than the Chinese F. tur- 
ricula, which it resembles closely. The protoconch has a more com- 
pact appearance, the ribs in the latter portion being somewhat stronger 
than those in F. turriculus. The protoconch ends in a strong varix. 
Intercalation begins on the fifth or sixth whorl. The three central 
spirals generally become prominent in the young shell, sometimes as 
early as the second or third whorl. The middle one of the three is 
always the strongest. A slight flattening of the shoulder accompanies 
the strengthening of the central spirals, this feature being most marked 
in the adult. The shoulder spirals do not increase in strength in the 
same proportion that the central ones do, and hence there is a marked 
difference between these two sets in the adult. In the adult the ribs 
are generally more bulging than is the case in F. turriculus. The 
aperture is often strongly contracted, and a sudden enlargement like 
a strong varix has been observed in some specimens. 
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With the typical form occurs a variety which approaches much more 
closely to F. turriculus than does the species. In fact, the two might 
be considered identical if found in the same waters. This variety has 
the typical fusoid protoconch, with narrow riblets on the last two- 
third whorl. It is slightly more condensed than the Chinese species, 
not so much through greater embracing of the whorls, but through 
a greater vertical compression of the whorls, which makes them appear 
more swollen at the middle. The spirals have the same sharp char- 
acter where they cross the ribs, but they remain simple somewhat 
longer, intercalated spirals appearing only in the last whorl, and then 
not becoming very prominent. The ribs are much less prominent 
than in the species proper, and they are always more than their width 
apart, becoming still further separated in the last whorl. 

This variety compares best with immature F. turriculus, in which 
the whorls and ribs have not yet become swollen. 

Localities: Off Key West, U. S. Fish Comm. station 2316, 50 fms. 
on coral, temp. 74 degr. 2 spec. (U. S. Nat. Mus. 93647) ; between 
iampa and Dry Tortugas, U.-S. Fish Comm., Sta. 2411, 27 ims. 
(U. S. Nat. Mus. 93649) ; off Key west U. S. Fish Comm. Sta. 2317, 
45 ims. (U. S. Nat. Mus. 83511) ; off Key West, Sta. 2318, 45 fms. 
on coral, temp. 75 degrees (U. S. Nat. Mus. 93648). 

Variety: Between Miss. Delta, and Cedar Keys, Sta. 2402, in mud, 
111 ims. 2 specimens (U.S. Nat. Mus. 93650) ; Gulf stream, Stimpson 
dredge (M. C. Z. 962), 1 spec. 


FUSUS TURRICULUS Kiener. 
(Plate Il, fig. 1; Plate XVI, fig. 1.) 
1842. Fusus turricula K1EnEr, Iconographie, p. 6, pl. V, fig. 1. 
1847. Fusus turricula K1ENER, Reeve, Iconica, pl. 6, fig. 23. 

The protoconch of this species represents the typical Fusus 
protoconch. The whole protoconch comprises about one and one half 
volutions, of which the first is smooth, and the other half furnished 
with faint crowded, vertical riblets, which become stronger towards the 
end. A strong, smooth varix marks the end of the protoconch. 

The conch begins abruptly, with rounded whorls, rounded ribs, 
at first somewhat fainter than the terminal varix of the protoconch, and 
rounded revolving spirals, which produce a strong sculpturing on the 
ribs. The spirals become stronger, but remain simple for the first two 
volutions of the conch. Then intercalations begin, at first on the 
lower part of the whorl, and then farther up. The intercalations be- 
come compound by the sixth volution of the conch, the striz near the 
center at the same time becoming sharper on the ribs, and the latter 
less strongly outlined. In some specimens an incipient flattening 
appears on the shoulder and with this usually appears a slight peripheral 
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angulation. In such accelerated individuals the upper one of the three 
central spirals increases in strength, and the space above produces the 
flattened shoulder. The ribs become obsolete towards the sutures 
but remain swollen on the periphery, thus giving the angulation a 
resemblance to a subspinose carina. Such a subangulation is not in- 
frequently followed by a return to a normal round-whorled condition, 
when the ribs assume again their normal characteristics. 

Sometimes specimens occur which retain a more primitive form of 
whorl and spiral, the latter remaining uniform throughout, though with 
intercalations, while the whorls retain their rounded outline. Indi- 
vidual senescence is marked by the obsolescence of the ribs of the last 
whorl, and by the separation of the inner lip from the columella. 

The whorls of normal specimens of this species embrace only the 
spindle of the whorl preceding, thus exposing as much of the whorl 
above the lower as below the upper suture. This gives to the whorls 
the appearance of resting the one upon the other, and gives the shell 
a particularly graceful outline. In some aberrant individuals how- 
ever (F. chinensis?) the whorls embrace more, giving the shell a 
stouter aspect. This leads to such species as F. reeveanus Phill. 

Localities: China sea (M. C. Z. 915, 916, 917, 918, 33) ; China sea 
(U. S. Nat. Mus. 18380-b, 91747) ; Manila, Stearns coll. (U. S. Nat. 
Mus. 91748) ; China sea (Phil. Acad. Sci.). 

A magnificent specimen eight inches long, in the Haines collec- 
tion of the American Museum of Natural History, shows the normal 
gerontic characteristics of this species. The specimen is from the 
China seas. 

About five normal volutions occur, with simple spirals and the 
form and contour of whorls and ribs usual in this species. These are 
followed by six volutions of the same type, but with additional spirals 
intercalated between the primary ones. At the end of this, the 
eleventh whorl, the size of the shell and all its characteristics are those 
of the normal individuals of F. turriculus. The secondary spirals have 
attained the size of the primary ones, and tertiary spirals make their 
appearance. 

The last two whorls are free from ribs, except at the beginning, 
where faint indications occur. The whorls are uniformly rounded, 
and have all the characters of those of F. nobilis, to which this species 
is a parallel. It is, however, much more slender than F. nobilis. It 
will be observed that a larger number of young whorls are marked 
with simple spirals than is the case in F. turriculus ordinarily. As far 
as the early stages are concerned, then, this individual is more retarded 
in development than the normal. The long life of the individual was 
favorable to the development of normal regressive characteristics; no 
indications of progressive characters, such as the incipient angulation 
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of the whorls found in some normal individuals, and leading to F, 
tureumus, have been observed. 


FUSUS REEVEANUS Philippi, 
1847. Fusus multicarinatus REEVE, Iconica, pl. 6, fig. 22. 
1851. Fusus reeveanus Puiiieri, Abbildungen, vol. III, p. 110. 

No authentic specimens of this species have been seen, though 
some specimens in the U. S. Nat. Museum may belong here. The 
species was first figured by Reeve, as F. multicarinatus Lam. Kiener, 
however, figured a wholly distinct shell as Lamarck’s type of F. 
multicarinatus. Sowerby refigures Reeve’s shell under Lamarck’s 
name, adding that “Kiener’s shell has angular whorls, while Lamarck’s 
has ‘tours tres-arrondies.’” Tryon adopts Kiener’s figure as the 
type of Lamarck’s species. Philippi apparently agrees with Kiener. 
Tryon makes the present species a variety of F’. spectrum Adams and 
Reeve. It is, however, distinct, and Philippi’s name must stand. 

This species represents the stout mutation of F. turriculus, being 
connected with that species by the stouter varieties of the same (F. 
chinensis?). Sowerby says that the difference between this species 
and F. turriculus lies “in the greater prominence of the plaits and whorls 
and the deeper excavation of the suture” in the latter species. It 
seems proper to call this species a lateral branch from the F. turriculus 
stock, developed under conditions which enforced upon the shell a 
greater degree of compactness and solidity during growth. 


Habitat: Unknown. 
FUSUS NOBILIS Reeve. 


1847. Fusus nobilis REEvE, Iconica, Fusus sp. 60. 

A magnificent specimen of this species occurs in the Haines col- 
lection of the American Museum of Natural History. It is almost 
identical with Reeve’s figure 60, in shape and size. It is the twrriculus 
type but ina condensed form. Its ribbed stages agree completely with 
Reeve’s figure of F. reeveanus, to which the present species holds the 
same relation as the large gerontic type previously described holds to 
F. turriculus. F. nobilis is an extremely accelerated type, intercalated 
spirals appearing in the youngest whorls preserved (third or fourth). 
There are about nine ribbed whorls of the reeveanus type. In the 
seventh whorl tertiary spirals appear, which in the ninth become com- 
pound, having divided into two or sometimes more. 

Locality: Philippines. 


FUSUS SPECTRUM Adams and Reeve. 
1848. Fusus spectrum ADAMS AND REEVE, Voyage Samarang. 
1848. Fusus spectrum Reeve, Iconica, pl. 18, sp. 68. 
No specimens of this species have been seen, but from the figure 
given by Reeve it appears to be an accelerated species of the F. tur- 
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riculus type. The preephebic characters appear to be those of an adult 
F. turriculus, while the ephebic characters consist chiefly in a strongly 
developed keel, which is at first nodulated, but appears to lose these 
nodes on the latter portion of the last whorl. If this diagnosis is 
correct we have here another lateral branch from the F. turriculus 
stock, in which the angulation, developed to a slight degree in many 
specimens of F. turriculus, becomes a permanent adult characteristic 
of specific value. 
Habitat: Eastern seas (Adams and Reeve). 


FUSUS TOREUMUS Martyn. 
(Plate II, fig. 7.) 
1784. Martyn, Univ. Conch., t. 56. 
1843. Fusus toreuma LAMARCK, Anim. sans Vert. (Desh. edit.), vol. IX, p. 444. 
1847. Fusus toreuma REEVE, Iconica, sp. 27. 

This species begins with a well-developed turriculus stage, in which 
the whorls are round, furnished with strong rounded ribs and orna- 
mented by strong and regular spirals. In a specimen in the Boston 
Society of Natural History collection there are seven round turriculus 
whorls, before the angulation begins. Usually the specimens of this 
species are more accelerated, which is shown by the fact that the 
turriculus stage is restricted to a few only of the apical whorls. In the 
specimen mentioned intercalated spirals appear in the fifth whorl, or 
before the angulation. Usually they arise with the angulation, which 
in the majority of cases is in the fifth or sixth whorl. The angula- 
tion is generally caused by the strengthening of two spirals, thus pro- 
ducing a bicarinate aspect. When only one spiral is strengthened in 
the beginning, this may be supplemented by subsequent strengthening 
of an adjoining spiral, either above or below. Sometimes both upper 
and lower spirals are strengthened, thus producing a tricarination. 
Not infrequentiy, however, in the adult one of the spirals (typically the 
central one) surpasses the others in strength, thus giving to the 
tubercles a sharp aspect instead of the blunt appearance produced by 
the equal development of two or more spirals. 

With the appearance of the angulation the shoulder becomes grad- 
ually depressed, until it has become quite flat or even somewhat con- 
cave. Simultaneously with the flattening of the shoulder the ribs 
become obsolete towards the suture, and finally are represented only by 
the tubercles, a strong development of which is characteristic of the 
species. 

Old age is shown in this species either by a return to the normal 
round-ribbed condition, a clear case of atavism, or by a gradual loss 
of the tubercles, and the production of a round ribless whorl. In this 
latter case a slight carination generally precedes the complete loss of 
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adult characteristics. Accompanying this is a loosening of the inner 
lip, which often becomes quite separated from the columella. <A 
strong posterior canal is also frequently developed by an encroach- 
ment of the final portion of the last whorl on that preceding it. 

This species and F. tuberculatus have many characters in common, 
indeed there are intermediate individuals connecting them. Never- 
theless they are distinct species, representing the same stage of develop- 
ment in species apparently belonging to separate series. That they are 
genetically related can not be doubted, in fact they may be regarded 
as representing the two series at the point of divergence. The slender 
character of this shell, its smaller angle of divergence and the some- 
what greater obliquity of the whorls distinguish this species from 
F. tuberculatus and at once suggest its relation to FP. colus. The 
coloration of the present species consists chiefly in dark brown spots 
in the intertubercular spaces, these occasionally appearing in the spaces 
between the ribs, on the turriculus stage. 

Localities: East Indies (M. C. Z. 937, B. S. 219 and 262, Nat. Mus. 
7378, 30720 and 36718) ; Ceylon (Nat. Mus. 91741, 131157); Pacific 
islands (Nat. Mus. 18379, Phil. Acad.?); Mauritius (M. C. Z. 884) ; 
Tongatabue (Nat. Mus. 7378) (Nat. Mus. 2713). 


FUSUS COLUS (Linné). 
(Plate II, figs. 8-11.) 


1767. Murex colus LINNE, Syst. Nat. ed., 12, p. 1221. 
1817. Fusus colus SCHUMACHER, Essai d’un nouveau syst. d. habit. des vers 

Testacés. 

1842. Fusus colus KiENErR, Iconographie, pl. IV, fig. 1. 
1847. Fusus colus LAMARCK, Hist. An. sans Vert. (Desh. Ed.), p. 443. 
1847. Fusus colus REEvE, Iconica, sp. 11. 

The protoconch of this species has been observed in only one speci- 
men, all the others being imperfect. In that specimen it partakes of 
the brown color of the other apical whorls, but is perfectly smooth 
for the first volution. The remaining half volution of the protoconch 
is ornamented by fine smooth vertical ribiets, about fifteen in number. 
The protoconch ends abruptly with a strong varix. 

The conch begins with a turriculus stage, consisting of six or seven 
whorls which are round and furnished with regular rounded and 
spirally sculptured ribs. In rare cases there are more than seven 
turriculus whorls. Intercalated spirals appear in the fourth or fifth 
volution, or in general before the completion of the twrriculus stage. 

The second stage in the development of the conch is the toreumus 
stage, in which the characters are those of an adult F. torewmus. This 
stage appears gradually, being heralded by the appearance of a peri- 
pheral angulation, which, becoming more and more pronounced, finally 
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merges into a strong tuberculated keel. As in F. toreumus, the ribs 
become fainter and fainter away from the periphery, until finally the 
keel alone is characterized by them. Even in the coloring the F. 
toreumus character is maintained, this consisting of brown spots in the 
inter-tubercular spaces. This is also true in general of the turriculus 
stage, in which the brown color is confined to the spaces between the 
ribs. 

The toreumus stage covers usually from three to four volutions, 
after which the tubercles become obsolete, and finally disappear. There 
remains then finally a smooth keel, more or less strongly marked in the 
center of the whorl, and giving it a subangular appearance. This may 
be regarded as the colus stage; but in a typical F. colus, all three stages, 
viz., the turriculus, toreumus and colus stages are present. There may 
be a greater or less development of one or the other, according to 
individual acceleration or retardation, but none is absent. The oc- 
currence of these three stages clearly establishes the ancestry of this 
species, and marshals into proper array the other species of this series. 

In many cases a fourth stage occurs, in which the keel becomes 
suppressed, a smooth rounded whorl remaining. This is the longicau- 
dus stage, and marks the early stages of gerontism in this species. The 
appearance of this stage does not make a F. longicaudus of this species, 
since in the typical members of that species the torewmus stage is sup- 
pressed. It is simply a case of individual acceleration, so that normal 
gerontic characteristics appear in the ephebic stage of an otherwise 
normal Ff. colus. 

The colus stage—a well-developed median keel—may occupy only 
a portion of a volution, or it may extend over a volution and a half. 
The longicaudus stage seldom occupies more than a small part of a 
volution. Two specimens from the Indian ocean (M. C. Z. 32) show 
pronounced variations. One is accelerated, showing angulation and 
intercalated spirals on the second or third volution, and a keeled 
(colus) stage covering over a volution and a half. This is succeeded 
by the keelless (/ongicaudus) stage, covering a fraction of a volution. 
The earlier stages being shortened, room is made for the introduction 
of additional stages at the end. This is not to be regarded as indi- 
vidual senescence, but as a case of acceleration in development, there 
being nothing in the character of the shell to indicate that the indi- 
vidual was not perfectly vigorous. (Plate II, fig. 8.) 

The other specimen is an example of a retarded individual. It has 
five shouldered and tuberculated whorls following the turriculus stage. 
There is no colus stage, the tubercles persisting to the end (Plate 
TT; fig 70))’. 

According to the definition of our species, this specimen should be 
classed with F. toreumus, never passing beyond the toreumus stage. It 
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has, however, the general aspect of a F. colus, being larger than 
the average F. toreumus. The specimen furthermore suggests hav- 
ing been derived from a F’. colus rather than FP. torewmus, and that 
therefore it is retarded in development and not primitive. This can 
perhaps not be proven, but as stated the whole appearance of the shell 
suggests it. 

It will thus be seen that a young F. colus or a retarded one have 
the characteristics of an adult F. toreumus, and that though a young 
individual may perhaps be placed under its proper species, the position 
of a retarded individual must be determined by the standard of indi- 
vidual opinion. 

Another individual (M. Z. 904 not figured) shows the same re- 
tarded characteristics. In this, the first seven or eight whorls are in the 
turriculus stage, intercalated spirals appearing in the last two of these. 
The next whorl is transitional, and the two following are typical tuber- 
culated toreumus whorls. The last whorl has the tubercles less com- 
pressed vertically; these therefore have a more rounded or knobbed 
appearance. This gives them a resemblance to those of a normal F. 
tuberosus, which, however, belongs to a distinct series. 

This individual is certainly not a typical F. coluws, neither can it 
be classed with typical F. toreumus. It is better classed as a retarded 
and abnormal variety of the former. 

A specimen from Amboyna (B. S. 6078 not figured) has eight 
turriculus whorls, four toreumus whorls and one colus whorl, this 
latter towards the end merging into a keelless Jongicaudus stage. The 
number of angular torewmus whorls is sometimes as high as six. It is 
not uncommon for the angular tubercled whorls to extend nearly to 
the end, the colus stage being restricted to a portion of the last whorl. 
Such shells, though similar to, are yet distinguishable from gerontic 
individuals of F. toreumus. In all these varieties the inner lip is 
always more or less strongly lirate. 

The following stages then,.may be distinguished in typical Fusus 
colus: 


MARTTI eco 5iS eis els we ow elev Sige le ee ota a, smooth. 

b, ribbed. 
RRR RS ch NS ka ld acc sie wi tiavern s Ns ee tea ae turriculus stage. 
2 So RS ee Pra a toreumus stage. 
RRP EE SMO 51a GN cpl cig sin do )o-e gies ears opie mate Os colus stage. 


Gerontic or paraephebic in accelerated individuals. ./ongicaudus stage. 


Localities: East Indies (M. C. Z. 936, 904?, B. S. 219) ; Philippines 
(M. C. Z. 902); Indian Ocean (M. C. Z. 32); Amboyna: Maluccas, 
(B. S. 6078) ; Ceylon (Reeve). 
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FUSUS LONGICAUDUS Bory, var. TOREUMOIDES var. nov. 
(Plate II, figs. 2 and 3.) 


Fusus colus and F. longicauda in part, of authors. 

This variety is intermediate between F. colus and F. longicaudus. 
It differs from the normal F. colus in having the toreumus stage weakly 
developed or almost suppressed, while the Jongicaudus stage is well 
developed. It differs from F. longicaudus in not having the toreumus 
stage wholly suppressed. The torewmus stage is not so much con- 
densed, as it is weakly developed over the extent of several whorls. 
The colus stage is generally well developed, though often obscured by 
the strengthening of other spirals. Ina specimen from Ceylon ( M. C. 
Z. 883) the tubercles are continuous nearly to the end, but throughout 
they are faint, more as in the latter portion of F. colus. The last whorl 
assumes the colus-longicaudus characteristics. 

Sometimes the ribs reappear after they have disappeared, thus 
showing reversion to an earlier characteristic. 

A specimen of unknown locality (M. C. Z. 908) belongs here. The 
first whorl or two are broken away, and of the remaining, seven are 
round with round ribs and uniform spirals. Intercalated spirais ap- 
pear in the latter of these. On the succeeding whorls the ribs become 
faint and practically disappear. A keel is gradually developed through 
the strengthening of the lower of the two central spirals. The third 
central spiral also becomes strong, giving the appearance of bicarina- 
tion. From temporary reappearance of ribs the keel at times becomes 
nodulose. 

Localities: Ceylon (M. C. Z: 883) ; no loc. (M. C. Z. 905, 908). 


FUSUS LONGICAUDUS Bory. 


(Plate Il; figs! 4=6:) 
1816. Fusus longicauda Bory, Enc. Meth., pl. 423, fig. 2. 
1847. Fusus longicauda REEVE, Iconica, sp. 15. 
1881. Fusus longicauda Tryon, Man. Conch., vol. III, pl. 38, f. 157. 

This species forms the terminal member of the series. The first 
nine or ten whorls of the conch are identical with F. twrriculus in one 
specimen (M. C. Z. 906, Pl. II, fig. 6), while in others only seven or 
eight whorls are in the turriculus stage. On the succeeding whorls 
the strize or spirals become more prominent, the ribs becoming fainter. 
This occurs generally first on the upper portion of the whorl, thus 
giving a shouldered expression to the shell. After that the ribs dis- 
appear entirely, and in the most typical specimen seen the last three 
whorls are ribless and marked only by spirals of two series. Inter- 
calated spirals appear on the seventh or eighth whorl, but do not 
reach the strength of the primary ones. The central primary spiral 
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often becomes stronger than the others, thus producing a slight keel, 
and suggesting the colus stage. 

The ribs are usually thicker and more closely crowded than on 
F. turriculus of the same size. They resemble more the ribs of the 
adult of that species. A greater crowding is the necessary result of 
the proportionally larger size of the ribs. 

Two specimens from Ceylon (Phil. Acad.) are of a ruder type than 
the normal. The turriculus whorls recall those of F. reeveanus rather 
than those of F. turriculus. The ribs are broad, round and separated 
only by a depressed line. The sutures are not so deeply impressed as 
in turriculus, but partake of the character of F. reeveanus. A faint 
angulation appears in some of the neanic whorls, which in consequence 
take on a shouldered expression. This disappears in the last whorl, 
which is round and ribless with strong primary and slightiy weaker 
secondary spirals. 

It is possible that these specimens represent a longicaudus stage in 
development of a series beginning with F. reeveanus, and paralleling the 
series beginning with F. twrriculus. Tf that is the case, these individuals 
will have to be made the types of a new species. Owing to the meager 
amount of available material, however, and because no authentic speci- 
mens of F. reeveanus have come under observation, no separation will 
be made at present. 
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Tryon (Man., v. III, p. 63) says of this species: “This is perhaps, 
a F. colus without carina or a F. turricula without ribs on the body- 
whorl.” It is evident however that this is a distinct species occupying 
a definite place in the series. 

Atavism occasionally occurs in this species, in the appearance of 
ribs of the turriculus type on the last whorl. There are seldom more 
than one or two of these. 

Localties: Mauritius (M. C. Z. 906) ; Indian Ocean (B. S. 6080) ; 
Ceylon CPhil, Acad: Nat, Seivnsp.2). 

The interrelations of the species of this series may be summed up as 
given in the preceding diagram. 


3. FUSUS, TUBERGCULATUS, AN Dells Aliehns: 


FUSUS TUBERCULATUS Lamarck. 
@late vil hieshe2teomo») 


1822. Fusus tuberculatus LAMARCK, An. sans. Vert., Ist ed., t. VII, p. 123, no. 4. 
1842. Fusus tuberculatus K1ENER, Iconographie, p. 9, pl. VIII, fig. 1. 

1843. Fusus tuberculatus LAMARCK, Desh. ed., t. IX, p. 444. 

1847. Fusus tuberculatus REEVE, Iconica, sp. 38. 

This species is closely related to F. toreumus, with which it appears 
to be genetically connected. The earliest conch stage of this species is 
the turriculus stage, essentially as in F. toreumus. This is succeeded by 
an angular stage, in which the characters are those of F. toreumus, the 
shell being much more slender than in the adult. The characteristic 
features of the species appear in the later neanic and ephebic stages. 

The most characteristic feature of this species is the compressed 
character of the adult whorls, which gives the shell a broadly turreted 
appearance. The shoulder of the adult whorls is flat or even gently 
concave, devoid of ribs and margined by a strongly carinated keel. 
The beginning of the shouldered condition is variable; sometimes the 
early whorls take on an angular appearance, from the development of 
a strong central spiral; sometimes two strong spirals appear, causing 
bicarination. 

In the adult whorls the nodules of the keel are generally compressed 
vertically, often assuming a spinose appearance. Sometimes, however, 
they assume a rounded form, resembling those characteristic of F. 
undatus. 

In accelerated individuals the tubercles become confluent on the 
last whorl, producing a smooth keel. This is particularly well shown 
in a specimen from Indo-Pacific waters (Nat. Mus. 91740). This 
specimen is broadly turreted and shows a succession of round and 
ribbed, angular and ribbed, and angular and noduled whorls, each 
type grading into the other. In the last type the shoulder is very flat, 
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and it is continued for two and a half volutions. Then the tubercles 
disappear, and for something over half a volution only a keel occurs, 
with the shoulder somewhat rounded again. The rounding of the 
shoulder increases toward the aperture, at which the keel has prac- 
tically disappeared (being indicated only by a strong spiral), and the 
outline of the lip has become a uniform curve. Similar features are 
shown by two specimens from Queensland (M. C. Z. 887). They are 
of the broadly turreted type which characterizes this species. The 
tubercles after continuing over two whorls become confluent into a 
carina. These cases show that the same succession of stages occurs in 
the series to which F. tuberculatus belongs as in that to which F. 
toreumus belongs. Both series undergo development in the same lines, 
producing parallel species, which are identical in characters which 
ought to be of specific value, but differ in characters of a higher 
taxonomic degree. In an extremely refined classification the series 
here designated would be considered as constituting distinct genera, the 
recurrence, in each series, of forms with the same specific characters 
being expected in conformity with the law of parallelism. The colus 
species, exemplified by the individuals above described, is not perhaps 
sufficiently established to become admitted to specific rank, according 
to the prevailing opinions as to what constitutes a species; neverthe- 
less for convenience sake, in referring it to its proper place it will here 
be designated as F. tuberculato-colus. 

In the Haines collection of the American Museum occurs a speci- 
men even further advanced. In this the sharp nodes are entirely sup- 
pressed, there being but a moderate angulation over which the ribs 
continue to the ante-penultimate whorl. Altogether there must have 
been seven or eight round whorls, followed by two angular whorls, 
in which the ribs and nodes progressively disappear. The keeled 
character is continued for about a whorl—though faint and with faint 
nodulations— and is succeeded by nearly a whorl with round contour. 
The aperture is gerontic. This approaches very close to the Jongicaudus 
stage and might be called F. tuberculato-longicaudus for the sake of 
distinction. The form shows that it belongs to the present and not to 
the colus series. 

The coloration of F. tuberculatus is a reddish-brown spotting be- 
tween the tubercles. The shell is protected by a periostracum of a 
light brown color, furnished with papillz at the points of intersection 
of the spirals and the lines of growth. 

These shells are readily distinguished from the members of the colus 
series by the shorter and more broadly turreted spire, and by the shorter 
anterior canal. 

Localities: Indian Ocean (M. C. Z. 30); Red Sea (M. C. Z. 885) ; 
Zanzibar (M. C. Z. 889); Mauritius (M. C. Z. 884); Queensland 
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(M. C. Z. 887, var.) ; Indo-Pacific (Nat. Mus. 91740, ae no locality 
given (M. C. Z. 886, 888, 880). 


FUSUS NODOSO-PLICATUS Dunker. 
(Plate wie ties iro!) 


1867. Fusus nodoso-plicatus DUNKER, Nov. Conch. Moll. Mar., p. 99, pl. 33, 


figs. 3, 4. 
1881. Fusus tuberculatus var. nodoso-plicatus Tryon, Man. Conch., vol. III, 


De S40 ple 345 fig.” Dro: 

This species is of the general form of F. tuberculatus, but larger 
and more robust. The protoconch and early whorls of the conch are 
broken away in the only specimen seen. Between four and five of the 
remaining whorls are round, with round ribs and uniform spirals. 
Intercalated spirals appear in the second or third whorl. Two of the 
central spirals finally become strengthened, producing a double carina- 
tion, a feature not uncommon in F. tuberculatus. An increased 
strengthening of the lower of these spirals produces the normal keel 
which becomes nodose where crossed by the ribs. These latter grad- 
ually disappear from the shoulder, which becomes flatter and _ flatter. 
Below the keel they remain in force somewhat longer, dying . .., 
however, downwards. ‘The spirals are strong, and compound inter- 
calation occurs while the shell is still young. 

Some of the very robust individuals of F. tuberculatus resemble 
this species closely. This resemblance is even found in the coloration, 
which is similar in both species. The present species may be regarded 
as a vigorous descendant of F. tuberculatus, characterized by an ac- 
centuated development of the features of that species. Nevertheless 
it is more than a variety of F. tuberculatus as Tryon considers it. 

Locality: Yenosima, Japan (M. C. Z. 894, Morse coll.). 


FUSUS NODOSOPLICATUS var. LISCHKII var. nov. 
(Plate TIL, fig: .5:) 
1869. Fusus nodosoplicatus var. LIscHKE, Jap. Meer. Conch., pt. 1, p. 34, pt. 2, 

pl. 3, fig. 6. 

This variety was first described by Lischke, who gives the following 
characteristics as distinguishing this form from the species. The 
characters of the young shell are identical with those of the typical 
form down to the sixth or seventh whorl. After this in the typical 
form the shoulders become flatter, and the ribs increase in thickness, 
forming tubercles on the shoulder angle. ‘In the variety, however, 
the ribs and tubercles scarcely increase in thickness in the seventh and 
eighth whorl, and after that begin to disappear. The two final volu- 
tions show only scattered indications of them, while the convexity of 
these whorls remains uniform, the last of these being well rounded.” 
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“Occasionally the earlier volutions have the central spiral accentu- 
ated into a more or less strong keel. In the interspaces between the 
spirals occur from one to three transverse lines” (secondary spirals). 

This variety, which occurs with the species, represents the ac- 
celerated type of this species. We note the same characters which we 
have seen in the F. tuberculatus and the F. torewmus series. The colus 
type occurs again in this species. 

A small specimen of this variety from Japan (M. C. Z. 895, Pl. III, 
fig. 5) has the earliest whorls broken away. All the whorls are 
rounded, the earlier ones uniformly, the next ones with a bicarinate 
aspect, which merges into a unicarinate one, without, however, being 
strong enough to produce an angulation. Finally the carina becomes 
obsolete, the last whorl being uniformly rounded.  Intercalated 
spirals appear in the third or fourth whorl. In the last whorl the ribs 
gradually become obsolete, the intercalated spirals at the same time 
becoming compound. The posterior canal is slightly developed and 
the lip is lyrate within. This shell represents a young individual, and 
its earlier whorls agree precisely with those of fig. 10 of the same plate. 

This specimen may be said to represent the longicaudus stage of 
ac velopment in this series, bearing the same relation to F. nodosoplicatus 
that F. Jongicaudus bears to F. torewmus. 

Localities: Japan Seas (Lischke); Yenosima, Japan (M. C. Z. 
895, Morse coll.). 

FUSUS PERPLEXUS A. Adams. 


1864. Fusus perplexus ADAMS, Journ. Linn. Soc., Bd. 7, p. 107. 
1868. Fusus inconstans LiscHKeE, Jahrb. Mal. Gesell., I, p. 115. 
1869. Fusus inconstans LiscHKE, Japan. Meer. Conch., pt. 1, p. 34, pt. II, Taf. ITI, 

figs. 1-6. 

_1831. Not Fusus inconstans M1cHELIN, Mag. Conch., p. 33, pl. 33. 
1879. Fusus perplexus E. A. Smitu, Proc. Zool. Soc., p. 202. 
1881. Fusus perplexus Tryon, Man., vol. 3, p. 54, pl. 33, figs. 102-107. 

The Protoconch of this species has not been seen. 

The conch begins with rounded whorls, crossed by rounded ribs 
and furnished with uniform but strong round or sharp spirals. The 
tuberculatus (or toreuwmus) stage is characteristically developed in the 
variety described by Lischke as F. inconstans, while the typical form 
of Adam’s species shows the more advanced colius stage of this series. 


Var. NAGASAKII var. nov. 
(Fusus inconstans LIsCHKE.) 

The typical form figured by Lischke retains its angular whorls to 
the end. The ribs also continue to the last whorl where they become 
obsolete. Tubercles, however, continue to the end (Lischke, pl. II, 
figs. 1,2). The keel of the type specimens is formed by the strengthen- 
ing of three central spirals similar to that of F. torewmus. Accelerated 
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individuals of this variety have a portion of the last whorl without ribs 
or keel, being thus comparable to F. colus. 

In typical specimens of this variety from Japan (Nat. Mus. 
125894a, 123734a) the angularity of the whorls appears slowly, on the 
rounded regularly ribbed whorls of the early neanic stage. For about 
three whorls the angulation and ribs prevail together, after which, 
in the metephebic stage, the ribs disappear, while the keel still retains 
its strongly noduled character. Finally, in the parephebic stage, the 
nodules disappear, the keel remaining simple thereafter. This is the 
colus stage, and it is followed in one specimen by the early gerontic 
stage, in which the keel disappears too, leaving part of the last whorl 
uniformly convex (longicaudus stage). A specimen from Yokahama 
(Nat. Mus. 36554) nearly five inches in length, retains the nodulated 
keel to the end, though the ribs disappear in the last whorl. The 
shoulder of the adult portion of the shell is flat, and strongly delimited 
by the tuberculated keel. This is the most primitive (unaccelerated ) 
individual of the species observed, and for the present series (that of 
F.. perplexus) it represents what F. tuberculatus and F. toreumus repre- 
sent for their respective series. 

In the young of this and a number of other specimens a marked 
bicarinate aspect is imparted to the whorls by the strengthening of a 
spiral below the central one, which is itself strengthened. In one of 
these specimens this double carination is continued on later whorls after 
the appearance of the angulation. This feature appears to be true also 
of Lischke’s typical specimens. 

Connecting Lischke’s with Adam’s typical form are a number of 
intermediate forms, showing various degrees of acceleration. In some 
‘cases the angular ribbed whorls pass abruptly into angular whorls 
without ribs or nodes, a simple keel remaining. This passes into a ° 
keelless stage. In other specimens nodes or tubercles continue for 
a time, on the angular but ribless whorls, the whole merging grad- 
ually into a ribless, tubercleless and keelless round-whorled stage, 
where even the primary spiral is indistinguishable. 

In all these specimens intercalated spirals appear early in the 
round-whorled stage. 

The Typical Form. 


(Fusus inconstans, var. LISCHKE.) 
The essential characteristics of Adams’ species are: “ 
anfractibus 7, convexis, longitudinaliter obsolete plicatis, transversim 
liratis, liris acutis aequalibus undulatis, lineis elevatis filiformibus alter- 
nantibus, liris transversis subnodulosis in medio anfractuum instructis.” 
This is the variety which Lischke has named var. minor (I, pl. II, figs. 
3-6). This “variety” falls again into several “subvarieties,” which 
are comparable to the various species in the latter part of the colus 
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series. . (The author uses the terms variety and subvariety here out 
of consideration for those who constantly declaim against the sub- 
division of species, on the ground that the subject is made too difficult 
for “beginners.” The author, however, maintains that these “varieties” 
and “subvarieties” are entitled to specific rank, even though the inter- 
mediate forms are all present.) 2 

The first distinct mutation is that corresponding to F. longicaudus 
var. torewmoides of the colus series. This, judging from the descrip- 
tion, appears to be the mutation selected by Adams as the type of his 
species. It is the mutation illustrated by Lischke on plate II, fig. 3, 
of part I of his work on Japanische Meeres-conchilien. In this speci- 
men the round whorls are succeeded by subangular ones, which in 
turn give way to nearly round whorls again. The ribs are absent on 
the last part of the last whorl. Ina young specimen (M. C. Z. 920) the 
subdued angulation with its obsolescent nodules is continued to the 
eighth or ninth whorl, where itis succeeded by a smooth keel, which 
fades toward the aperture where the whorl is uniformly convex. This 
specimen is very like the young of F. closter (pl. III, fig. 1), dif- 
fering from it chiefly in having its early whorls much less crowded than 
is characteristic of that species. The young of these two species are 
closely related. 

Figures 4 and 5 of Lischke’s plate II represent a variety in which 
the round-whorled, round-ribbed character continues to the end. This 
may possibly represent a form which has never passed beyond the 
primitive round-whorled turriculus stage, but it is more probable that 
it represents a highly accelerated individual in which the angular stage 
is entirely suppressed. 

A specimen of this variety in the collection of the National Museum 
(40650) is more slender than the majority of these shells. The early 
whorls are well rounded, with round ribs, and strong sharp spirals, 
which continue to the end. Intercalated spirals appear in the fourth 
or fifth whorl, or even later (the apex of the shell being broken away), 
and they are first seen between the two central ones of the primary 
spirals. There is scarcely any angulation, a slight flattening of the 
shoulder, and accompanying obsolescence of the ribs being the only 
approach to it. The ribs occur at intervals, but they are very faint. 
A long slender anterior canal occurs. 

This shell has a distinctly different aspect from the others of this 
series. In outline, character of spirals, apical angle and character of 
the anterior canal, it agrees closely with F. nova-hollandie from Aus- 
tralia, but the young is rounded, instead of bicarinate. The specimen 
is labeled from the Japan Sea. 

Two specimens in the collection of the Museum of Comparative 
Zodlogy (920, 896) belong to this variety. In the first one the early 
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whoris are normal, and are succeeded by whorls in which the shoulder, 
though still convex, is but faintly marked by ribs, and is margined by 
a nodulated keel. In the last whorl the nodules disappear, and the 
center of the whorl is marked only by a smooth keel. Intercalated 
spirals appear early. The other specimen is also round-whorled 
throughout, but the shoulder is not differentiated. On the later 
whorls the ribs become obsolescent, after which the whorls are only 
marked by spirals. This specimen represents the longicaudus type of 
this series. This type is illustrated by Lischke in figure 5 of plate 3, 
Japanische Meeres-conchilien, pt. II. 

In some cases (Phil. Acad. 62118) the early whorls of specimens 
referable to this species are more ciosely coiled than usual, when they 
bear a strong resemblance to those of F*. distans. There certainly 
exists an intimate relation between these two species, they being un- 
doubtedly genetically connected. Both run through the same series 
of variations, and the same types are distinguishable in each. 

Localities: Japan, Nagami Bay (Nat. Mus. 125894, 123734) ; 
Yokohama (Nat. Mus. 32341, 36554, 98352, 91752) (Nat. Mus. 
40650); Lagamo Bay (Phil. Acad. 62118); no loc. (M. C. Z. 896, 
920) ; Tatyama (Adams) ; Jedo and Nagasaki, Japan (Lischke). 


Ao THE: FUSUS DISTANS SSE RIES: 


The members of this series are found to-day in both East and 
West Indian waters. They are characteristically robust shells, broadly 
turreted, and with strongly embracing whorls. They run through 
the same variations found in other series, and the types of structure so 
characteristically developed in the F. colus series are again found in 
this group. 

FUSUS DISTANS Lamarck. 
(Plate III, figs. 4, 6 and 7.) 
1822. Fusus distans LAMARCK, An. sans. vers., Ist ed., t. VII, p. 124. 
1842. Fusus distans K1ENER, Iconographie, p. 10, pl. 8, fig. I. 
1843. Fusus distans Lamarck, An. sans. vers. (Desh. ed.), t. IX, p. 445 (with 
bibliography). 
1847. Fusus distans REEVE, Iconica, sp. 28. 

The protoconch of this species is of the normal fusoid type. No 
perfect specimen has been seen, but one in which the last stages of the 
protoconch are shown occurs in the collection of the Philadelphia 
Academy of Sciences (loc. Philippines). In the last whorl of the 
protoconch of this specimen occur numerous smooth crowded vertical 
riblets, and it stops abruptly with a varix. 

The conch begins abruptly with round whorls, which are furnished 
with round vertical ribs, closely crowded, with only a narrow depres- 
sion between. The ribs are crossed by simple spirals, of which three 
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strong ones are visible at first, with a fourth one just below the upper 
suture. (The spirals do not begin as abruptly as in other species, 
for they are faintly shown on the last portion of the protoconch, where 
they are visible between the riblets, and even affect the last of the 
riblets themselves.) Intercalated spirals appear in the second whorl 
of the conch. The whorls are ventricose and at first very closely 
coiled, so that the suture in some specimens is scarcely impressed 
below the line of the whorls. In the fifth or sometimes the sixth 
whorl the shoulder becomes flattened, while frequently a strength- 
ening of the central spirals still further accentuates the angularity. 
Sometimes from the strengthening of two spirals a bicarinate aspect 
is given to the shell, which later, from’ the subsidence of the lower one, 
gives way to a unicarination. 

With the appearance of the angulation the ribs become fainter on 
the shoulder, and in the next whorl disappear altogether. The 
nodules, however, continue on the keel, becoming somewhat com- 
pressed vertically. In the final whorl, the vertically compressed 
tubercles are strong, and the shoulder is nearly flat. The primary 
spirals are strong, the secondary spirals are weaker, thus producing a 
distinct alternation. Sometimes compound intercalation occurs. 

In one of the specimens from the Philippines (Acad. Sci.) the 
angulation never becomes as pronounced as in the normal shells. The 
shoulder remains convex, the tubercles disappear on the last portion 
of the final whorl, are replaced by a carina, and finally are only 
represented by a thickened spiral. This variety (the colus of the 
series), leads to F. closter. A similar individual, labeled F. beckii from 
Japan occurs in the Haines coll. Am. Mus. of Nat. Hist.* 

Three specimens in the Jay collection of the American Museum 
(7975) almost completely represent F. closter of the West Indies, but 
they are labeled from the Red Sea. The last whorl is round, and the ribs 
on it are absent. The early whorls clearly show the distans features, 
but subdued. The later whorls become more rounded, and though a 
keel (or two) continues for some time, the round outline is more pro- 
nounced than any angularity. 

This variety appears to be developed independent of the West 
Indian F. closter, which was developed from the West Indian repre- 
sentative of F. distans. The European closter type should have a 
distinct varietal name. 

The American representatives of this species are generally slightly 
more accelerated than those from Indo-Pacific waters. They appear 


* Citation of localities on labels of modern shells can seldom be trusted. 
Dealers and collectors will give as the locality the habitat of the species with 
which they identify their shell. Thus a wrong identification means generally a 
wrong locality. Examples of this may be found in all our large museum col- 
lections. 
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to assume the F’. closter characters more readily, that species being the 
more characteristic representative of the series in American waters. 

When the tubercles continue throughout in the West Indian species, 
the characters are generally those of the Philippine shells. The fine 
striz occurring between the spirals of the Philippine shells also occur 
on those from the West Indies. The shoulder is often more sloping 
in the American shells, thus giving them a more slender and elongate 
appearance. A slight but broad concavity exists on the upper portion 
of the shoulder. There is some variation of the apical angle, which, 
however, often equals that of typical Philippine shells. 

The tubercles generally become confluent into a well-marked keel, 
which is sometimes undulating, and sometimes smooth, and occupies 
from a fragment of a volution to two volutions or more. In almost 
all cases, the keel disappears towards the end, a uniformly rounded 
whorl, furnished only with spiral lines, alone remaining. 

It will thus be seen, that whereas the torewmus type is the best 
represented type in Philippine waters, in American waters this is almost 
‘entirely replaced by the colus type. The longicaudus type, represented 
by F. closter, is most characteristic of the West Indies. It is there- 
fore most probable that the American species were derived from the 
Philippine species, since the latter are the more primitive. 

Localties:: Philippine Islands (B.S: 2603; M. ‘€:Z. 892; Acad sam 
Wilson coll.) ; Isle of Margarita W. I. (Phil. Acad. Sci. Swift coll.) ; 
Galapagos? (Acad. Sci.). This specimen was mounted with F. 
dupetit-thouarsu, with which it was wrongly identified. The locality 
given is typical for that species, but no F. distans has ever been 
reported from it, or from any portion of the west American coast. 


FUSUS CLOSTER Philippi. 


(Plate III, figs. 1 and 8.) 
1850. Fusus closter Put.ipri1, Abbildungen, vol. 3, p. 115, pl. 42 (Fusus, pl. 5), fig. T. 
1881. Fusus distans var. closter, Tryon, Man., vol. 3, p. 58, pl. 36, fig. 132. 

The protoconch of this species is of the normal type, the earlier 
portion smooth and erect, the last half volution with vertical ribs. 
These are narrow, faint at first, but sharper later on, and from two to 
tree times their width apart. There are seven or eight of these simple 
ribs, including the final varix, with which the protoconch ends. The 
riblets are very gently arched, with the convexity forward. 

The conch begins abruptly, with a round-ribbed and spirally striate 
whorl. The ribs are generally strong, and closely crowded. In one 
specimen (M. C. Z. 919) a smooth space, somewhat wider than a rib, 
has been observed between the final varix of the protoconch and the 
first rib of the conch. 

Three revolving spirals occur on the early conch, with an additional 
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one above, 7. ¢., below the upper suture, and another one below the 
main spirals, sometimes exposed, but generally covered by the edge 
of the succeeding whorl. The whorls follow each other in a close coil, 
which causes the sutures between them to be but slightly impressed, 
and gives to the spire a thick-set, less slender and graceful, and more 
embracing appearance. 

By the end of the first volution of the conch the ribs have become 
less sharply defined, and the three main spirals have become stronger 
and sharper, with distinct and relative wide interspaces. Before the 
end of the second volution of the conch has been reached, the primary 
spirals have become very sharp on the ribs, and intercalated spirals 
appear between them. The spiral of the shoulder also becomes 
more distinct, while at the same time the shoulder takes on a more 
definite expression. The central one of the three primary spirals forms 
the shoulder angle. In a young specimen (pl. III, fig. 1) this angu- 
lation is continued till after the end of the seventh volution, after 
which, for the next half volution, the angulation becomes less pro- - 
nounced and the ribs, which have been slowly becoming fainter, become 
obsolete. By the time that the ninth volution is reached, the outline 
of the whorl is practically a uniform curve, which is, however, slightly 
disturbed, by a subdued central carina or keel, formed by the strong 
primary spiral. There are, however, no nodes. The lip is strongly 
lyrate within, the liree corresponding to the inter-spiral spaces. This 
variety is comparable to F. longicaudus-toreumoides of the F. colus 
series. 

In an adult specimen (pl. III, fig. 8) the seventh and eighth 
volutions are less strongly angulated, the shoulder at the same time 
being more convex. ‘The undulations of the subsiding ribs, are still 
faintly visible on some parts of the ninth volution, the shoulder having 
become so convex as to make a round whorl. Just below the suture, 
in the last three or four whorls, there is a narrow concavity, due to the 
formation on these whorls of a pronounced posterior canal. 

The upper one of the three primary spirals is still strong on the 
ninth volution, thus diminishing the accentuated appearance still made 
by the central spiral. In the tenth volution the whorl is perfectly 
rounded, and after the manner of F. dupetit-thouarsii is strongly lined 
by the spirals. The ribs have completely disappeared, and the upper 
portion of the whorl has become slightly concave. Intercalation has 
become highly compound. The secondary spirals have nearly reached 
the strength of the primary ones, and are evenly spaced with them. 
Between these stronger spirals are five or more subequal fine revolving 
lines. Between these, on the final portion of the shell, are still finer 
ones, making in all from ten to fifteen fine revalving lines between each 
pair of coarser ones. These latter are themselves covered with from 
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two to five similar fine revolving lines. All these finer spirais show 
best on the periostracum, where they are accentuated by fine bristles, 
which arise at their junction with the growth lines. 

The color of the shell is white, that of the periostracum a brownish 
olive when dry. 

In a number of the West Indian specimens studied it was found that 
the keel and nodes are never developed, in the most accelerated indi- 
viduals. The whorls remain round, with perhaps only a slight ac- 
centuation of the median primary spiral. The ribs continue some- 
times into early maturity, but in all these accelerated individuals the 
last whorls are free from ribs, and without a keel. The whole tendency 
in the development of these shells is towards the dropping out of the 
inherited angular stage, and passing from a round-whorled and ribbed to 
a round-whorled and ribless stage. This accomplished, the Jongicaudus 
stage is reached. 

fF. closter was described from a specimen obtained from the Isle of 
Margarita. The illustration, however, which Philippi gives is not 
characteristic of the species as represented by large collections from 
that locality. The chief points of difference between this species and 
F. distans are given by Philippi in the following words: “Von F. distans 
Lamk. unterscheidet sich gegenwartige Art durch den ganzlichen 
Mangel der Kante in der Mitte der Windungen und durch eine 
verhaltnissmassig weit langere Spira’” (vol. 3, p. 115). Among the 
specimens studied several were more slender than the Philippine species, 
but none as slender as the one figured by Philippi has been observed. 
If this unusually slender appearance is not due to a wrong perspective 
in Philippi’s figure it is possible that his figure represents a specimen 
of F. perplexus substituted by mistake. His figure may very well 
stand for the accelerated variety of that species. 

Locality: Isle of Margarita, West Indies (Acad. Sci.. M. C. Z. 
g19?; 921? Nat. Mus. 54474). 

The specimens of the closter type from the Red Sea in the coll. Am. 
Mus. Nat. Hist. are probably of independent origin. 


5. [HE EBUSUS LONGISSIMUS SPRIES: 


FUSUS LONGISSIMUS (Gmelin) Lamk. 
1780. Fusus magnus, etc., CHEMNITZ, Conch. Cat., T. 4, p. 177, pl. 144, fig. 1339. 
1780. Fusus longissimus, etc., CHEMNITZ, do., p. 183, pl. 145, fig. 1344. 
1788. Murex canditus GMELIN and Murex longissimus GMELIN, Linné, Syst. 

Nat, edit. 13; 2. 1,-pars VI, Vermies test,.p. 3550: 

1822. Fusus longissimus LAMARCK, An. sans. vers., t. VII, p. 122. 
1842. Fusus longissimus K1ENER, Iconographie, p. 3, pl. 2, fig. I. 
1847. Fusus longissimus REEVE, Iconica, sp. 4. 

(If Gmelin is regarded as the authority for the species and not 
Chemnitz, who was not binominal, canditus should be the name of the 
species, as that precedes /ongissimus. Authors generally have followed 
Lamarck, however.) 
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This is one of the largest and most stately species of the genus. 
It appears to be a direct descendant of F. nodosoplicatus. The spire 
is elongate and slender, from the drawn-out manner of coiling. The 
first four or five whorls are round and furnished with round ribs, 
crossed by strong spirals. This stage agrees essentially with F. 
turriculus, and with the young of F. toreumus, F. tuberculatus and F. 
nodosoplicatus. It occurs as slender as the most slender of these, and 
its genetic relation to these species can not be questioned. The later 
of these turriculus whorls assume a subdued bicarinate aspect, similar 
to that found in F. tuberculatus. These whorls are soon succeeded by 
angular unicarinate whorls, on which a flat shoulder and a nodulated 
keel are developed. The ribs soon disappear, but the tubercles remain 
and increase in strength. They finally assume the character of rounded 
bosses which give a strong undulatory character to the keel. 

Intercalated spirals appear very early, while the whorls are still round. 
In accelerated individuals the tubercles become obsolescent on the last 
whorl, and in some cases disappear almost entirely. The angulation 
also disappears in many cases, leaving a round ribless whorl. ‘This is 
most frequently seen in old age individuals, where it is associated with 
other senile features, such as the separation of the inner lip from the 
columella, the increase in strength of the posterior canal, and others. 

A unique specimen of this species is in the collection of the United 
States National Museum (cat. 73156). In this shell the turriculus 
stage continues to the tenth whorl. While the very youngest stages 
agree with F. turriculus, the succeeding differ to some extent. In ad- 
dition to producing a more slender spire, they have broader, more 
elevated and rounded ribs. The interspaces are scarcely half as wide as 
the ribs, while in F. turriculus the ribs and interspaces are about equal. 
After the tenth whorl an angulation appears, and the ribs become 
obsolescent, but tubercles are retained to the end, and these alone mark 
the last three whorls. They are, however, not so prominent as are 
those of typical shells. The shoulder is very flat in the last two 
whorls, being even slightly concave towards the suture. The suture 
is always marked by a subsutural concavity, and a strong revolving 
subsutural band indicates a well-developed posterior canal. The final 
portion of the last whorl shows old age features, having lost the 
tubercles. Length of shell, 734 inches. It consists of about thirteen 
volutions. 

A large specimen in the same collection (7377), which must have 
been almost eleven inches long, has the last six whorls angulated. After 
completing two of these volutions the ribs have disappeared, and then 
for nearly four volutions the flat shoulder, strongly noduled keel, 
subsutural band and relatively simple spirals characterize the shell. 
Old age characteristics are shown on the last portion of the last whorl. 
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Three spirals enter into the composition of the tuber¢les. The primary 
and secondary spirals have a uniform size in the adult portion of the 
shell. 

An unlabeled specimen in the collection of the Museum of Com- 
parative Zodlogy (cat. 891) represents a dwarfed form of this species. 
The spire is somewhat more slender and the knobs are somewhat 
smaller than in the normal form. Gerontic features, such as rounded 
whorl, crowded lines of growth, strong posterior canal and loose inner 
lip, appear fully a whorl earlier than in normal individuals. The spirals 
are like those of the normal form, being closely crowded and grooved, 
so as to appear compound. 

The differences between this species and F. nodosoplicatus are given 
by Dunker as follows (p. 99): 

“A Fuso (Murice) longissimo Gmel., haec nostra species statura 
multo minore, rostro breviore, costis spiralibus crassioribus minus 
acutis costisque tuberosis facile distinguenda est. Praeterea anfractus 
sutura multo profundiore disjunguntur.” 

Localities: East Indies (Nat. Mus. 73156, 7377); Indian Ocean 
(B. S. 226); Amboyna (B. S. 6079). 


FUSUS UNDATUS (Gmelin). 


1780. Fusus longissimus glabratus angulosus CHEMNITZ, Conch. Cab., vol. 4, p. 

183, tab. 145, fig. 1343. 

1788. Murex undatus GmeE.in, Linn. Syst. Nat., ed. 13, tom. 1, pars VI, p. 3556. 
1822. Fusus incrassatus LAMARCK, An. sans vert., T. VII, p. 124. 
1842? Fusus longissimus var. incrassatus LAMARCK, KtENeER, Iconographie, p. 4, 

Diente Te 
1847. Fusus undatus REEVE, Iconica, sp. 12. 

This species is the immediate successor of F. longissimus. The spire 
is long and slender as in the most elongate individuals of F. tuberculatus. 
The early whorls are of the turriculus type, round and furnished with 
round ribs. This is succeeded by a stage in which the young shell 
has all the characters of a F. tuberculosus. This is generally quite 
short, and is succeeded by a stage in which the characters of the im- 
mature shell are those of an adult F. longissimus. The ribs increase 
in prominence on the keel and finally become so strong as to affect 
shoulder and body alike, producing the strong undulations so char- 
acteristic of this species. In this last typical stage of the species the 
keel appears bulbous from the excessive development of the tubercles. 
Intercalated spirals appear in the sixth or seventh whorl, sometimes 
earlier. 

A specimen in the collection of the Boston Society of Natural 
History (cat. 223) represents a rather strongly modified variety of 
this species. The early whorls are round, furnished with round close- 
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set ribs and marked by both primary and secondary spirals. This stage 
rather more resembles the F. reeveanus type of whorl than that of F. 
turriculus. The angularity of the succeeding whorls is less accentuated 
in this variety, though the longissimus stage is well developed. After 
this stage the nodes become weaker, the ribs at the same time becoming 
obsolete. <A flat or very gently convex shoulder remains, bordered by 
a keel free from tubercles. 
This is probably an accelerated individual in which the undatus 
‘ stage has been mostly replaced by a keel. On the other hand, it may 
be a case of premature senescence. 

Localities: Pacific Islands (Nat. Mus. 36564, B. S. 220) ; Ceylon 
{M. C. Z. 882) ; East Indies (B. S. 223) ; Taheiti (Acad. Sci.). 

The close relation between the preceding two species and F. tuber- 
culatus is shown by the slender spire, which often recurs in the former 
species. The spire is that of F. twberculatus, and it is particularly well 
reproduced in the Academy of Sciences’ specimen of F. undatus Gmel. 
The relation is also shown in the wndatus tubercles which sometimes 
appear on specimens of F. tuberculatus (see above). The spire of 
the specimens of the present series is not always nor perhaps even gen- 
erally as slender as that of F. tuberculatus, and for that reason, as well 
as for the reason that F. longissimus is nearer in form and size to F. 
nodosoplicatus, it is best to regard the species of the present series as 
derived from F. nodosoplicatus rather than from F. tuwberculatus direct. 
The relations may be expressed as follows: 


F. nodosoplicatus lischku. _F. .closter. 
| : 


F. undatus. | F. perplecxus. . : 
| | | F. distans var. : 


F. longissimus. 


| F. perplexus nagasakiiF. distans.—- F. distans. 
a= io 
| ike 
| : 
———F, nodosoplicatus. ~ 
8: 
ai2 
ou 


F. tuberculatus. 


6 THE FUSUS BECKIL SERIES. 


This series is to be traced directly to F. tuberculatus, the features of 
which are preserved in the early whorls of the species of this series. 


FUSUS BECKII Reeve. 
1847. Fusus beckii Reeve, Iconica, sp. 34, 34a (F. ventricosus Brcx, Mss.). 
The only specimen of this species which has come under my ob- 
servation is in the collection of the Philadelphia Academy of Sciences. 


44 PHYLOGENY OF FUSUS AND ITS ALLIES. 


This specimen corresponds so well with Reeve’s figure 34b that it 
might almost be considered the figured specimen. The early whorls 
are round and rest upon each cther, so as to produce a long and slender 
spire. The ribs are round and about their own distance apart. Inter- 
calated spirals appear in the round whorls. The angulation of the 
tuberculatus stage appears early and quickly becomes prominent. The 
shoulder becomes strongly concave and reaches up onto the preceding 
whorl, thus producing a strong posterior canal. The principal spirals 
are reénforced by secondary ones, which appear on their sides. They 
become thicker and merge together, thus producing broad band-like 
spirals. The last whorl is ventricose and irregular, the nodes are still 
visible on the keel, and the lines of growth are irregular and strongly 
marked. The inner lip is separated from the columella and a strong 
posterior sinus is formed. 

This shell has all the aspect of a F. twberculatus, in which the spirals 
have become thickened. The canal has also become somewhat dis- 
torted. 

Locality: Philippines (Acad. Sci., Dr. T. B. Wilson coll.). 


FUSUS OBLITUS Reeve. 


1842? Fusus nicobaricus KIENER (not LAMARCcK), Iconographie, pl. V1, fig. 1. 
1847. Fusus oblitus Reeve, Iconica, sp. 29. 

No specimens of this species have been seen, but judging from the 
figures of Kiener and Reeve it appears to be a closely related species 
either to F. tuberculatus or to F. becku. It lacks the final ventricose 
whorl of the last species, but has the same angle of spire. The strong 
coloration readily distinguishes this species from others of the series. 


FUSUS NICOBARICUS Lamarck. 
1788. Murex Colus Nicobaricus variegatus CHEMNITZ, Neues Conch. Cabinet, 

vol. Il, p. 241, tab. 160, fig. 1523. 

1822. Fusus nicobaricus LAMARCK, Anim. sans Vert., t. VII, p. 123. 
1847. Fusus nicobaricus Reeve, Iconica, sp. 37. Not F. nicobaricus KIENER, 

Iconographie, pl. VI, fig. 1. 

This species is closely related to the two preceding, sharing with 
them the slender spire and other immature features. As many as six 
rounded turriculus whorls have been observed, on the later of which, 
however, the angulation is suggested by the occurrence of two rather 
strong spirals at the center of the whorl. The angular whorls are like 
those of F. tuberculatus (or toreumus) for a time, but with the sup- 
pression of the ribs the tubercles become stronger than those of F. 
tuberculatus. After this the characteristic broad spirals appear which 
link this sheil with F. beckti. The nodes also become sharp and project 
from the keel. The shoulder becomes somewhat concave, and a pro- 
nounced posterior canal is developed toward the end. Sometimes 
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this is developed quite early, when its presence is indicated by a strong 
subsutural band. 

The coloration of this shell consists chiefly in a “flaming” of a 
dark brown hue, and this and the strong spinose tubercles, together 
with the broad spirals, are the chief characteristics of the shell. 

Localities: Loo Choo (Nat. Mus. 1056); East Indies (Nat. Mus. 
7378b) ; Madras (B. S. 222, A. Binney). 


FUSUS LATICOSTATUS Deshayes. 
1831. Fusus laticostatus DESHAYES, Magasin de Zodl., p. 21, pl. 21 (1830). 
1847. Fusus laticostatus REEvE, Iconica, pl. VIII, sp. 33a-b. 

This species is generally of a ruder aspect than the preceding. The 
first five or six whorls are round, round-ribbed and ornamented with 
simple spirals which uniformly decrease in strength towards the sutures. 
Between some of the spirals secondary ones appear quite early. In 
many specimens the early whorls have a subdued bicarinate aspect 
from the increase in strength of the spiral below the central one. This 
finally subsides, and the whorls become unicarinate. At the same time 
intercalation becomes compound through the separation on each side 
of the main spirals of fine spiral iines, which later increase in strength. 
With this the ribs disappear but the tubercles remain. All the spirals 
become very broad, especially those on the shoulder and the principal 
body spirals. The secondary spirals also become broader than in any 
other species of the genus. 

A number of specimens in the collection of the Philadeiphia Acad- 
emy of Sciences have the round-whorled stage represented by whorls 
which resemble those of F. reeveanus Phil. rather than F. turriculus. 
They are closely coiled, and the ribs are broad and separated by a mere 
depressed line. After six or seven of the round whorls the angulation 
appears and the ribs become obsolete except on the periphery, where 
they are continued in the tubercles. The spirals increase in thickness 
mainly through the combination of the secondary ones which arise 
on the sides of the primary ones. 

These specimens may simply represent a variety developed under 
other than normal surroundings for the species, and are probably not 
directly related to F. reeveanus. 

Localities: Indian Ocean (B. S. 263); Ceylon (M. C. Z. 879); 
Philippines (Acad. Sci.) ; no loc. (M. C. Z. 31, 881, B. S.; Acad. Sei.) ; 
Ceylon (Am. Mus. 8006; 8007). 

The relations of the species of this series appear to be as follows: 


F. nicobaricus. F. laticostatus. 
F. beckit. 


F. oblitus. 


F. tuberculatus. 
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7, EUSUS. DUPETIT—THOUARSH AND Ais, ALES: 
FUSUS DUPETIT-THOUARSII Kiener. 
(Plate, V, figs. 5) 
1842? Fusus dupetit-thouarsii K1ENER, Iconographie, XIV, p. 5, 7 Wile 
1847. F. dupetit-thouarsii REEVE, Iconica, sp. 9. 

The protoconch of this species is of the normal Econ type, consist- 
ing of about one and one-half volutions. The first whorl is smooth, ob- 
liquely erect and the apex partly covered by the succeeding whorl. The 
last portion of the protoconch is furnished with narrow smooth vertical 
ribs, more than their own width apart. On the last part of this ribbed 
portion of the protoconch two faint spirals appear in the center of the 
whorl. These spirals of the protoconch appear gradually, there being 
no line of demarkation between this part of the protoconch and that 
with simple riblets. No varix occurs at the end of the protoconch, but 
an abrupt change is noticeable. This is the most accelerated type of 
protoconch yet observed in Fusus, the appearance of the spirals placing 
it ahead of the other species of Fusus, except perhaps F. distans, in 
which very faint spirals appear between the last ribs of the protoconch. 

The conch begins abruptly, with strong, wide and rounded ribs 
which are close together, the interspace being reduced to a mere de- 
pressed line. Several additional spirals appear, the two central ones, 
however, being strongest. As they increase in size, they soon give a 

-bicarinate and subangular aspect to the whorl. This is the most char- 

acteristic feature of the young shell. Sometimes this bicarinate aspect 
of the whorls is marked from the beginning, at other times it does not 
become prominent until the third or fourth whorl. After the ap- 
pearance of the bicarination the whorls become increasingly angular, 
the shoulder flatter and the ribs weaker. The bicarinate aspect con- 
tinues through seven or eight whorls. 

After this stage in the ontogeny is reached a divergence occurs 
which produces several varieties, which might well be considered dis- 
tinct species. 

Var. NODOSUS var. nov. 
@Elate We fies) 


This is the most primitive variety of this species yet observed. It 
represents the tuberculatus (toreumus) stage of this series. The upper 
of the two central carina becomes stronger, and a more pronounced 
angulation appears. The ribs become obsolescent on the shoulder and 
on the body, remaining on the periphery only as nodules. These 
nodules continue to the end in the most typical individuals. 

Intercalated spirals appear early, while the whorls are still bicarinate. 
In the later whorls, when the upper of the central spirals becomes the 
strongest, the spiral next above also increases in strength, so as to 
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correspond to the weaker of the two. Thus a symmetrical arrange- 
ment of spirals is produced, the central one being the strongest, while 
on either side occurs a weaker one. From this the spirals decrease in 
strength towards both sutures. Intercalation becomes compound and 
the interior of the labrum becomes strongly lyrate. 

A number of specimens of this variety show a tendency towards 
obsolescence of the tubercles on the last part of the last whorl. These 
lead to the keeled variety. 

In the collection of the Philadelphia Academy of Natural Sciences 
occurs a specimen which is unusually slender, but otherwise has all the 
characteristics of this variety. The early whorls agree precisely with 
those of typical individuals, but in the later whorls the shoulder is 
much more inclined. The ribs are obsolete on the last three whorls, 
which are characterized only by tubercles. This variety is to var. 
nodosus what F. meyeri is to the typical form of the species. 


The Typical Variety. 
(Plate V, figs. 2 and 3.) 

This variety is the colus type of the series, the tubercles having dis- 
appeared, while the central carina continues strong. We have here an 
acceleration, the earlier stages being condensed. The angular noduled 
whorls (torewmus stage) pass gradually into the smoothly keeled whorls 
(colus stage), the occurrence of both stages on this shell constituting 
the colus type. The keel appears to be produced through a confluence 
of the nodes, which become elongate and flattened. 

The spirals often become highly compound and the various lines 
being closely crowded, a broad aspect is given to the spirals. 

This variety is connected by a longicaudus-toreumoides type with 
the longicaudus type (see Pl. V, where fig. 4 represents the former 
and fig. 5 the latter). In fig. 4 the angular whorls precede the round 
whorls, thus forming a connection between figs. 3 and 5. 


Variety APLICATUS var. nov. 
(Plate V, fig. 5.) 

This variety represents the longicaudus type of this series. The 
carinated (toreumus) stage is wanting, this being a case of acceleration 
by elimination, as compared with the preceding variety which repre- 
sented acceleration by condensation. In any normal series the latter 
always precedes the former. A slight flattening of the shoulder and 
the strong development of the two central spirals give the early whorls 
a subangilar appearance, but the ribs continue uniformly across this 
angulation. The torewmus stage may then be considered dropped out 
in this variety, the colus stage succeeding the turriculus, and being suc- 
ceeded by the longicaudus stage. 
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The stages of Fusus dupetit-thouarsu may be summed up as follow: 
A. Protoconch. 

Smooth. 

Simple riblets. 

Riblets and two spirals. 

B. Conch. 
Round whorled, round ribbed, non-carinate. 
Round whorled, round ribbed, bicarinate. 
. Angular whorled, round ribbed, bicarinate. 
. Angular whorled, ribless bicarinate-noduled. 
Angular whorled, ribless, unicarinate-noduled. 
Angular whorled, ribless, noduleless, unicarinately smooth- 
keeled. 
7. Round whorled, unicarinately smooth-keeled. 
8. Round whorled, keelless. 

When stages I to 5 occur together, the toreumus type is produced 
(var. nodosus). When stages I to 6, or I to 7 occur together, the 
colus type is produced (typical var.). Omitting stages 3 to 6 in- 
clusive gives us the longicaudus type (var. aplicatus), though this 
variety may also be produced by developing stage 6, and even stage 
3. Thus these so-called varieties vary again in a perfectly regular 
and determinable manner. 

In its general aspect this shell is readily distinguished from other 
species of the genus by its thick-set appearance, due to close coiling, 
and by its proportionally short, slightly sinuous anterior canal. 

Localities: Pacific coast of America, Magdalina Bay (M. C. Z. 
913); La Paz (M. C. Z. 912); Gtfaymas, West Codst Mexico (Nag 
Mus. 23677, 56338, 32335); Galapagos Islands (Nat. Mus., 484109, 
dead shell) ; Puerto Libertad, Mexico (Nat. Mus. 152387); Carmen 
Island (Nat. Mus: 32334); Cape St. Lucas (Nat. Mus. 13932, 53040 
Lower Cal. (Nat. Mus. 34512) ; no loc. (B. S. 221, M. Z. 911, 910, 909, 
Nat. Mus. 36565, 56334) (Phil. Acad. Sci.). 


AN Rw oH 


FUSUS DUPETIT-THOUARSII var. IRREGULARIS var. nov. 


(Plate IV, figs. 5 and 6.) 

The protoconch of this species is of the normal Fusus type, though 
appearing relatively larger. In all the specimens seen the apex was 
bitten by acid, and so the details of the structure of the protoconch could 
not be made out. Indications of the riblets have been observed, but 
whether the spirals were present on the last part of the protoconch 
could not be determined. It apparently ends in a varix. 

The conch begins with ribs which are to all appearances bicarinate 
from the beginning. The whorls are otherwise round. The bicarina- 
tion gradually gives way to a single carina, formed by the strength- 
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ening of the upper of the two spirals. This carination becomes very 
strong, producing a marked central keel. The ribs become gradually 
weaker and finally disappear, leaving the last two whorls ribless. The 
angulation of the whorls generally disappears toward the end. Some 
of the other spirals increase in strength, thus giving the shell a strong 
spirally striate appearance. 

This species has the form of F. colus or F. longicaudus with the 
structure of F. dupetit-thouarsu. Its close genetic relation to the 
latter species can not be questioned, though the manner of coiling and 
the consequent form is very different. Just what relation this species 
has to F. meyert Dunker is not clear, as no authentic specimens of the 
latter have been seen. Judging from the illustrations and descriptions, 
however, that species is quite distinct from the present one. 

Three specimens of this species have been seen, and all are labeled 
as coming from the East Indies. They were all identified, however, 
with oriental species of /usus, and the localities given can not be con- 
sidered as quite trustworthy under the circumstances. Should the 
localities be correct, this species would constitute an important con- 
necting link between the east- and west-Pacific Fusi. 

It will readily be seen that the variations found in F. dupetit- 
thouarsii may again occur in this species. They have not been found, 
it is true, since the number of specimens examined is so very small, but 
it is easy to predict that in a large collection of specimens.of this species 
all the normal varieties of the colus series will be paralleled. 

Locality: (?) East Indies (M. C. Z. 940, B. S. 223). The locality 
is probably erroneous, the specimens having been labeled F. longicauda. 


FUSUS MEYERI Dunker. 
1869. Fusus meyeri DuNKER, Novitates, p. 127, tab. 43, figs. I, 2. 
1881. Fusus meyeri Tryon, Manual, p. 63, pl. 38, fig. 156. 

The essential characteristics of this species are the following, ac- 
cording to Dunker. The slender shell consists of ten to twelve convex 
volutions which are uniformly white and separated by a deep suture. 
The upper whorls are strongly ribbed and noduled, but these ribs 
become weaker in the later whorls, and disappear wholly on the last 
one. Sharp raised spirals with finer ones between characterize the 
surface. Dunker states that this species comes nearest to F. longi- 
caudus, referring undoubtedly to the form. 

A specimen without locality (M. C. Z. 914) is referred to this 
species, though this reference may be questioned. It is a slender variety 
of F. dupetit-thouarsii, apparently standing between that species and the 
one described above as var. irregularis. The early whorls show the 
angular bicarinate stage merging later into an angular bicarinate ribless 
stage, which later is replaced by a unicarinate stage, in which the ribs 
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are represented chiefly by nodules. These disappear also, and a 
carinated stage remains. The carina slowly disappears, and the re- 
maining whorls are round and marked only by strong spirals. 


FUSUS AMBUSTUS Gould. 
1853. Fusus ambustus Goutp, Bost. Journ. Nat. Hist., vol. VI, p. 385, pl. 14, 
fig. 18. : 

The protoconch of this species is fusoid with narrow vertical ribs 
on the last portion. No distinction is shown in the specimens seen 
between the protoconch and the beginning of the conch, though in one 
specimen there appears to be an indication of a varix. 

The conch appears to begin with three ribs which are slightly wider 
than those of the protoconch, but are not like those of normal young 
Fusus. It may be, however, that these ribs still belong to the proto- 
conch, in which case the varix observed represents only a strengthened 
rib of the protoconch. Between the ribs last mentioned as perhaps 
belonging to the protoconch occur fine spirals, thus allying this species 
very closely to F. dupetit-thouarsu. 

The whorls of the conch are at first round and the ribs uniform. 
Then the central spiral becomes strong and, soon after, the spiral next 
below becomes equally strong, thus producing a bicarination. The 
spiral below the center does not quite reach the strength of the central 
one, and the one above the center often becomes moderately strong, 
thus producing an obscure tricarination. 

The largest specimen seen is nearly two inches long. The aperture 
and anterior canal combined equal in length that of the spire. The 
canal is slightly flexed. 

There is a certain resemblance between the young of this species 
and that of F. dupetit-thouarsu. In the latter, however, the bicarinate 
aspect is more strongly marked, while in F. ambustus the bicarinate 
aspect is faint, owing to the strengthening of the spiral next above the 
center. Thus the angularity of the latter species is more normal, 
the central spiral being strong, while those on either side progressively 
decrease. 

In one specimen where the inner lip is well developed, six faint 
columellar plications occur, which are disposed at a different angle 
from that of the spirals on the spindle, and not, therefore, produced 
by them. The influence of the spirals on the lip is seen, however, in 
the upper part of the aperture. In some of the other specimens faint 
indications of columellar plications occur, which are situated too far 
back to be due to the influence of the spirals. Similar faint plications 
occur on the young of F. dupetit-thouarsu. 

Localities: West coast North America. Lower Cal., San Lucca 
cove (Nat. Mus. 32344); Topolobampo (Nat. Mus. 150864) ; Mazat- 
lan (Gould). 
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FUSUS NOVA-HOLLANDIZ Reeve. 
1847. Fusus nove-hollandie REEVE, Iconica, sp. 70. 

The protoconch of this species is swollen and of the normal type 
throughout, with about two third volutions ribbed. 

The conch begins with slightly angulated whorls which are fur- 
nished on the center with two strong spirals, thus giving the shell 
from the first a bicarinate aspect. The shoulder is furnished with 
two strong spirals, between which and the two central spirals are 
numerous fine intercalated spiral lines. The ribs in some specimens 
are at first weak, but subsequently become stronger, causing a sub- 
spinosity on the angle where they cross the spirals. 

In a specimen from Port Jackson (Nat. Mus. 91743) intercalated 
spirals do not appear until the fifth whorl. In the sixth whorl a 
strong slightly convex shoulder occurs, which is ribbed and striate. 
The lower of the two central spirals is less prominent in this whorl than 
the upper, and the shell takes on a unicarinate appearance. This 
unicarination is visible in the two succeeding whorls, though it is less 
sharp. It also continues into the last whorl. The ribs finally dis- 
appear, and the last part of the last whorl is characterized by a slight 
angulation formed by a somewhat stronger central spiral. 

The specimen here described agrees in all determinable characters 
with Reeve’s figure of this species. It will be seen that there is a 
close similarity between this species and the young of F. ditpetit- 
thouarsti, especially of the more slender varieties, in which the whorls 
are less embracing. 

In the collection of the National Museum is a young shell which, 
with a number of specimens of F. australis, is labeled as coming from 
South Australia. The specimen is identical with the young of F. 
dupetit-thouarsti from the west coast of America, and it is possible 
that this specimen has been misplaced. If the locality is correct for 
this specimen, then it must be regarded as the young of F. nove- 
hollandie (the only species with bicarinate young found in those 
waters). The canal of this specimen is strongly flexed, a character 
of F. dupetit-thouarsii, but probably not characteristic of Ff. nove- 
hollandia. 

Two specimens in the Haines collection of the American Museum 
appear to agree closely with Reeve’s figures. The protonch is perfect 
and normal. Bicarination of the young shell is somewhat obscured 
by the strength of the spirals on the shoulder. Intercalation begins 
in the fifth or sixth whorl. An angulation appears toward the end 
of the volution where the shoulder becomes flat, and the ribs to some 
extent obsolete. In the nepionic and neanic stages the ribs are broad, 
and the interspaces mere depressions. In the final whorl the ribs be- 
come much swollen on the periphery. 
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F. spectrum may be a colus type of this series. 

Another specimen labeled F. longissimus has carried the develop- 
ment a volution further (17364 Haines). The knobs become faint 
and the aperture is gerontic. 

Localities: Port Jackson, Australia (Nat. Mus. 91743, 16625a?) ; 
Tasmania (Nat. Mus. 124169, 125160,.91744; M. CC. Z. oor). 

The relations of the species of this series may be expressed as 
follows: 


F. dupetit-thouarsii irregularis..—F. meyerit.—— F. dupetit-thouarsw aplicatus. 


F. dupetit-thouarsu. 
| 


F. spectrum. F. dupetit-thouarsi nodosus.—F. ambustus. 


F.. nove-hollandiea. 


8. THE FUSUS. LONGIROSTRISS SERRE S: 


The shells here classed together all belong to the Pliocene of Italy, 
where they are associated with the species of the F. rostratus series, 
with which they appear to be genetically related. 


FUSUS LONGIROSTRIS (Brocchi). 
(Plate V1, figs. 1-3.) 
1814. Murex longiroster Broccut, Conch. Foss. Subap., vol. 2, p. 418, tav. 8, fig. 7. 
1856. Fusus longirostris HOrNeEs, Foss. Moll. Tert. Wien, p. 293, pl. 32, figs. 6-7 

(with bibliography). 

The protoconch of this species (pl. XVII, fig. 2 and 3) is unusually 
accelerated, consisting of at least two complete volutions, the second 
one with fine riblets throughout. In some specimens, however, the 
protoconch appears to be of the normal type. No indications of spirals 
on the protoconch have been noticed, but most of the specimens were 
so poorly preserved as to leave this point unsettled. 

The conch begins with round whorls which are furnished with 
round ribs and with spirals. These rounded-whorls continue for two 
or three volutions, though in accelerated individuals like specimen, fig. 
1, pl. VI, this stage is reduced to less than one volution, or may be 
dropped out altogether. Early during the round-whorled (turriculus) 
stage two spirals become strong on the center of the whorls, causing 
a bicarination. This is in all respects similar to the bicarinate stage 
of F. dupetit-thouarsu. 

In the next succeeding stage the shoulder becomes flattened, while 
the spirals remain faint with the exception of one on the shoulder. 
The shoulder spiral nearest the peripheral carine becomes strengthened, 
so as to change the bicarinate into a tricarinate peripheral angulation. 
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The middle spiral (the upper of the two) finally becomes the strong 
central carina. ‘The spirals on the body of the whorl are stronger 
than those on the shoulder. 

The shoulder gradually becomes concave, and the ribs on it become 
gradually suppressed. They continue, however, on the shoulder angle, 
where they form strong but blunt and rounded nodules. — Intercalated 
spirals appear on the shoulders in the third whorl. 

A number of young shells in this stage have been found, but no 
aduit shell of this series has been seen in which the development ceased 
at this point. If such were found, as may not be improbable, it would 
constitute the torewmus type of this series. 

The next stage in the development of this species, is the colus 
stage, characterized by the loss of the ribs, as well as the nodules on the 
periphery. The shoulder, however, remains concave and no strong 
single spiral occurs, but rather several which produce a somewhat un- 
defined angulation. 

Figures 2 and 3 of plate VI represent this species in its typical form. 
In figure 2 the iast whorl and a half are ribless, the shoulder is concave 
and the body of the whorls marked by strong spirals. This is slightly 
more accelerated than Brocchi’s type, in which the ribs continue onto 
the last whorl. Figure 3 shows a specimen which is somewhat more 
accelerated than the preceding, and may be considered as representing 
the torewmoides type of this series. It has two ribless whorls, in the 
last of which the concavity of the shoulder is less marked. The 
toreumus stage is faint, though still visible. 

Young specimens of this species which have been obtained from 
the Vienna Basin appear to be less accelerated than those from Italy. 
The round whorls continue longer and the ribbed and noduled whorls 
are more pronounced. It may be that the more primitive toreumus type 
occurs in the Vienna Basin. The specimens figured by Hoérnes from 
that district (pl. 32, figs. 6, 7) are more primitive than the majority 
seen from the Italian locaiities. The ribs persist to the end and the 
shoulder is only faintly concave, there being only a moderate peripheral 
angulation. 

The specimen illustrated in Hornes’ fig. 5, must be referred to F. 
castelarquatensis, though the early whorls show a faint peripheral 
angulation which is not found in the typical specimen. 

A young specimen of this species from Bordighera, Italy (M. 
C. Z. 27797), shows a less degree of acceleration than is found in 
most individuals. The protoconch is slightly depressed, and con- 
sists of something over one and a half volutions. The last portion 
has smooth vertical riblets, rather far apart and without indications of 
spirals. The protoconch terminates in a varix. 


54. PHYLOGENY OF FUSUS AND ITS ALLIES. 


The conch begins abruptly, with round strongly ribbed whorls, 
and strong spirals. Two of these are prominent from the beginning, 
but the shoulder can scarcely be called flattened. In the early whorls 
the ribs are strong and continuous from suture to suture, though most 
pronounced at the periphery. They are less than their width apart. 
The whorls continue rounded until after the fifth one, when the 
shoulder concavity becomes sufficiently pronounced to cause a peripheral 
angulation. The costz also become faint and finally disappear on the 
shoulder, while numerous fine spirals make their appearance on this 
portion of the whorl. 

A sectioned specimen in the collection of the Museum of Com- 
parative Zoology has the characters of Brocchi’s type of longiros- 
tris, 1. e., the ribs continue onto the last whorl of the adult shell, 
although the whorls are rounded. The section shows well a number 
of apical septa, a feature observed in almost every gastropod of this 
class which has been seen. In the present specimen, the last septum 
occupies the seventh (?) whorl, beginning three and one half volu- 
tions from the tip and extending backwards half a volution. The 
shell is thickened from within by the addition of layers which cover 
the lire and other internal markings. The septa are formed by the 
separation of these layers from the shell and by a rapid constriction of 
these separated portions, thus forming a bag- or cornucopia-shaped 
end. This is generally rounded in the final portion, but sometimes 
it is angularly pointed. This end always rests on the bottom of the 
whorl. Six septa have been recognized, and there are probably two 
or three more which are obscured by the thickening of the shell or 
destroyed in the sectioning. 

Localities: Bodighera, Italy (M. C. Z. 27797) ; Valleys about Lu- 
ganiano, Castello -Arquato, etc., Asti (M. C. Z. 1217, 27798?, 1223)5 
Voslau Vienna Basin (B. S. 5138); numerous localities in Vienna 
Basin (Hornes). 

Horizon: Pliocene. 


FUSUS CASTELARQUATENSIS sp. nov. 
(Plate VI, fig. 4.) 

Comp. Hornes Fusus longirostris, Foss. Moll. Tert. Wien, pl. 32, fig. 5. 

This species is to F. longirostris what F. longicaudus is to F. colus. 
It represents, therefore, the longicaudus type of this series. The © 
earliest stages are those of F. longirostris, the whorls being round, 
bicarinate on the periphery, though not angular and noduled as in the 
young of the preceding species. The shoulder, however, becomes 
concave and the ribs begin to disappear toward the sutures. The last 
three whorls of this shell are ribless, round, except for a gentle con- 
cavity on the shoulder, and to all appearances quite smooth. There 
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are, however, strong spirals which are but little raised above the surface 
of the shell and which are subequally spaced. Between them are 
from five to three fine revolving lines. The whole surface ornamenta- 
tion is subdued. A young specimen, locality unknown, occurs in the 
collection of the American Museum of Natural History. Ho6rnes’ 
specimen from the Vienna basin (fig. 5) is much less accelerated than 
the type of the species here illustrated. It may, however, be referred 
to the same species. 

Locality: Castelarquato, Italy (M. C. Z. 27795); Vienna Basin 
(Hornes). 


Horizon: Pliocene, Subapennine stage. 


FUSUS INAZQUICOSTATUS Bellardi. 


(Plate VI, figs. 5 to 7.) 
1871. Fusus inequicostatus Bretiarpt, Moll. terr. Terz. Piedmont, p. 131, pl. 9, 

fig. 3. 

This species comprises in itself a distinct series of shells which, 
though connected by intermediate forms, show nevertheless such 
marked stages that a number of distinct species could be made. The 
typical form of Bellardi comes nearest to fig. 6, pl. VI, while fig. 7 is 
further advanced, being a good gerontic representative of this series. 
Fig. 5 connects this series with F. longirostris. 

Beginning with the typical form of F. longirostris, we derive this 
species by increasing the concavity of the shoulder, and the elevation 
of the shoulder-angle. A distinct revolving band is formed, bounded 
by the central and the upper primary spiral. This shoulder-angie or 
ridge becomes more and more elevated, and the shoulder becomes more 
depressed, so as to produce a flattening which finally culminates in a 
depressed canal. The shell also becomes compactly coiled and in 
consequence has a thickened irregular appearance which suggests 
Cyrtulus serotinus, or the general characters of the advanced species 
of Clavilithes. 

This species in its extreme form represents the gerontic character- 
istics found in terminal members of most of the series of this class, and 
which consists of a loss of the graceful form from a loose wrapping 
round, as it were, of the later whorls about the earlier ones which still 
retain the normal form and features. These later whorls generally 
reach up on to the preceding ones, which they cover up in part or some- 
times wholly. 

Localities: Castelarquato and places about Asti, Northern Italy 
mii. 2. 27700, 1216). 

Horizon: Pliocene, Subapennine stage. 

Fusus longirostris and its allies have many characters in common 
with F. dupetit-thouarsii and its allies, especially in the accelerated 
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protdconch, the bicarination of the young, which is not characteristic of 
other species of Fusus, except the closely related FP. nove-hollandie, 
and the general form and character of the spindle. It is not improb- 
able that F. longirostris is in the line of ancestry of F. dupetit-thouarsu 
and its allies. This suggests that the migration of the ancestors of the 
latter species occurred in Tertiary times, a supposition which needs for 
confirmation the finding of Tertiary species related to F. dupetit- 
thouarsu in American deposits. In this connection the following 
species is suggestive, but not conclusive. 


FUSUS GABBI sp. nov. 


1860. Fusus henekeni Gass, Journ. Acad. Nat. Sci. Phil., 2d ser., vol. 8, p. 350, 

pl. 45, fig. 31. 

This species was originally described by W. M. Gabb, who referred 
it to F. henekent Sowerby (see p. 19). It is, however, very distinct 
from that species, nor can its relation to Ff. dupetit-thouarsu be con- 
sidered as proven. Gabb says it suggests “irresistibly” this species, 
but in this I differ from him most decidedly, though I admit that the 
general form and proportions are not unlike those of that species. The 
exact relation of Ff. gabbi to other species has not been determined, 
since the apex and early whorls of the only specimen known are in 
part broken away and in part badly worn. It may be a descendant 
of F. longirostris or it may be related to F. henekem, but for neither of 
these suppositions is there any good evidence. 

The youngest whorls observed are round, rather more embracing 
than F. henekeni, and have round and rather distant ribs. When 
still quite young the whorls become angulated at the periphery, this 
angulation being due to the strengthening of the central spiral. The 
shoulder becomes flattened and the ribs become obsolescent towards 
the sutures. Simultaneous with the angulation intercalated spirals 
make their appearance. On the final whorl, the ribs are reduced to 
mere undulations, the lip showing senile characteristics. These are 
accompanied by an irregular thickening of the lip and the formation 
of strong lire within. Strong plications occur on the columella, but 
these appear to be due mainly to the influence of the columellar spirals, 
which are not obliterated by resorption or covered by a thick inner lip. 

If this species could be shown to have ancestral relations to F. 
dupetit-thowarsu it would be of great interest, as showing the way by 
which the ancestors of that species reached the new world from their 
place of origin in the old. Such relationship is, however, not indicated, 
and we are at present left without any clue to the origin of F. dupetit- 
thowarsu, the most important American species of the genus. 

Locality: Costa Rica (Phil. Acad. Sci. Gabb’s type). 

Horizon: Pliocene ? (Gabb). 
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FUSUS CLAVATUS (Brocchi). 


(Plate VIII, fig. 15, see also fig. 13.) 
1814. Murex clavatus Broccui, Conchiologia fossile subapennina, T. 2, p. 418, 

tav. VIII, fig. 2. 

This shell differs from F. longirostris chiefly in its rounded whorls 
which persist throughout. The whorls are round and furnished with 
simple rounded ribs, which in the young extend from suture to suture, 
but in the adult are only marked upon the periphery. The first three 
or four volutions have simple spirals, though a single intercalated spiral 
appears next to the suture in the third volution. The primary spirals 
are sharp and pronounced, the secondary ones very much smaller. In 
the last whorl very fine tertiary spirals appear. 

Several varieties may be recognized. In Brocchi’s type specimen 
the ribs appear to continue to the end of the final whorl, while the 
shoulder becomes slightly depressed. In a number of specimens from 
Asti and Castelarquato the whorls continue round, but the ribs dis- 
appear on the last volution, the spirals, however, remaining strong 
(fig. 15). In other specimens the shoulder becomes more depressed, 
the spirals stronger and the whole shell more robust (fig. 13). This 
leads to F. etruscus. 

acalnes: Asti (M. C. Z. 1213, 1215); Stazzano, Italy (M. C. Z. 
1225); Castellarquato (M. C. Z. 1221). 

Horizon: Pliocene (?), Subapennine stage. 

The following variety was described (but not figured) by Basterot: 


FUSUS CLAVATUS var. 3 Basterot. 

1825. Fusus clavatus var. 8 BAasterot, Mem. Soc. Hist. Nat. Paris, t. 2, p. 63. 

“Testa transverse cingulata, striis filiformibus fere duabus inter- 
positis; carina nulla; anfractibus rotundatis.” 

... La var. # se trouve aux environs de Bordeaux.” 

This variety is the one figure on Plate VIII, fig. 15, while the variety 
figured in fig. 13 (var. 7) is accelerated. The type specimen repre- 
sents an intermediate form. 


FUSUS ETRUSCUS Pecchioli. 


(Plate VIII, fig. 14.) 
1862. Fusus etruscus Peccuiovt, Di un nuovo fossile delle Argille Subapennine, 

Firence (with plate). 

This large and robust species differs from F. clavatus in the angu- 
lation and nodulation of the whorls, and the very coarse spiralis. The 
ribs persist through the last whorl, but are more of the character of 
undulations. Where crossed by the strong spirals they are coarsely 
nodulated. Lip strongly lirate. 
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This species bears the same relation to F. clavatus that F. 
mequicostatus bears to F. longirostris. Both this species and F, 
clavatus may be regarded as members of a lateral branch from the 
radical of the longirostris stock. 

Locality: Asti in Piemont (M. C. Z. 1214) ; Senese (Type in Regio 
Museo di Firenze). 

Horizon: Subapennine stage (Etage 27), Pliocene. 

The relations of these species may be expressed as follows: 


F. castellarquatensis. F, inequicostatus. F. etruscus. 


| 





. F. clavatus 
\ 


aN var. ye 


F. clavatus 
type 


F. longirostris. F. clavatus 
F. gabbi. | var. [. 


THE FUSUS! ROSTRATUS SERIES: 


This series is represented in the Miocene and Pliocene of the 
Mediterranean region and by species living in the Mediterranean Sea 
to-day. The Tertiary representatives show a greater range of varia- 
tion than do the recent ones, judging from a fairly extensive series of 
specimens seen and from published figures and descriptions. Several 
species may be distinguished both among the recent and the fossil 
forms, the gradation between them being, however, complete. 


PLIOCENE SPECIES. 
FUSUS ROSTRATUS (Olivi). 


(Plate VII, figs. 4-10.) 
1792. Murex rostratus Oxiv1, Zoologia Adriatica, p. 153. 
1856. Fusus rostratus Horernes, Foss. Moll. Tert. Becken Wien, p. 290, taf. 32, 
fig. 2 (with synonymy). 
1871. Fusus rostratus BELLARDI, Moll. Terz. Piem., etc., pt. I, p. 129, pl. 9, fig. 2. 
The protoconch of this species is of the normal Fusus type, ending 
abruptly with a varix. The riblets on the last portion of the proto- 
conch are narrow and rather far apart, leaving interspaces which are 
more than twice the width of the ribs. 
The conch begins abruptly with round whorls furnished with strong 
round ribs which extend from suture to suture, and are crossed and 
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cancellated by strong spirals. In the succeeding whorls the ribs in- 
crease in strength, but continue to extend across the entire whorl. 
The central spiral increases slightly in strength, without producing an 
angulation. The shoulder also remains rounded. Intercalated spirals 
appear early, but do not reach the strength of the primary spirals. In 
some cases this intercalation becomes compound. Towards the end 
the ribs either grow stronger, leading to such forms as fig. 5, pl. VII, or 
else become obsolete, leading to such species as Ff. semirugosus Bell. 
et Mich. (PI. VIII, fig. 9-12) and F. cinctus Bell. et Mich. 

In general aspect, and particularly in the character of its ribs, 
this species is not unlike some varieties of Clavilithes rugosus, this 
Eocene species having attained the same degree of development which 
F. rostratus reaches in the Pliocene. 

From the round-whorled variety, in which the strengthening of the 
central spiral alone marks the beginning of a peripheral angulation of 
the whorls, a branch leads to the strongly angulated forms which are 
typified by Ff. brede Mich. Even within the limits of the present 
species angular varieties may be recognized, in which the shoulder 
becomes somewhat flattened and the central spiral transformed into a 
keel (see pl. VII, fig. 4). Not infrequently the last whorl returns 
to the more primitive rounded condition with (usually) swollen ribs, 
which is probably a gerontic feature. Figure 5, pl. VII, illustrates 
a specimen in which this feature has been developed to an extreme 
degree. As far as the penultimate whorl, this specimen shows all the 
characters of an angular variety of F. rostratus. These features come 
to a sudden stop at a point which evidently marks an old break or 
injury to the shell. This resulted in the modification of the last whorl 
and ribs, which have passed into a condition in which they resemble the 
gerontic features of the last portion of a normal old age individual. 
The whorl itself is rounded and has strong rounded ribs which are 
more of the nature of regular folds than of ribs. These folds are 
separated by wide interspaces and extend from suture to suture. 
Towards the end they become strongly bulging, especially at the 
periphery of the whorl, where the last one of the ribs projects about a 
quarter of an inch. While at first these are true folds in the shell, 
affecting the interior as well as the exterior, they quickly become 
solid by the deposition of secondary calcareous material, so as to be no 
longer visible on the inside of the whorl. The spirals are strongest in 
the center of the whorl, where three of them are especially prominent. 
They decrease in prominence towards the sutures. Intercalation of 
spirals is compound. 

This specimen shows that premature gerontism may be induced 
by injury, the resulting growth being similar in all respects to the 
normal gerontic growth in an old individual. 
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Figures 9 and 10 illustrate other forms in which the round swollen 
ribs are strongly developed. These approach closely to the variety 
bononiensis Foresti (Cat. Moll. Foss. Plioc. Bolognese, p. 32, tav. I, 
fig. 10, 11), in which this feature is carried to excess. 

Localities: Italy; Castellarquato, Luganiano, and Asti (M. C. Z. 
1448, 1449, 1450, 1451) 3 Orciano (M.-C. Z. 27805=Pl, VIL he see 
Palermo (M. C: Z. 27807) ; Stazzano' (IM. C. Z/ 1556); Sicily (Desha)g 
France; Touraine (Desh.) ; Vienna Basin (Hornes). 

Horizon: Miocene and Pliocene (?) Subapennine formation, Etage 


27, north Italy. 
FUSUS BREDZ Michelotti. 


(Plate VII, figs. 1-3, Plate XVII, fig. 4.) 
1814. Murex rostratus Broccut, Conchiologia Foss. Subapen., p. 416, tav. 8, fig. 1. 
1847. Pleurotoma bred@ MicuHeEtorti, Foss. Mioc. Italie, p. 300, pl. 17, fig. 7. Not 

Fusus breda@, ibid., p. 398, pl. X, fig. 8. 

1856. Compare F. rostratus Horners, Foss. Moll. Tert. Beck. Wien, p. 291, p. 

32, fig. 1, and F. austriacus HoerNES and AUINGET, Gast. Oestreich Ungarn., 

p. 251, pl. 31, fig. 3. Not F. brede Hornes, Foss. Moll. Tert. Beck. Wien, p. 

2845 pls Bi, d1Ss ele 
1872. Fusus bred@ Betvarvi, Moll. Terr. Terz., pt. 1, p. 128, pl. IX, fig. 1, 1b. 

This species represents an extreme specialization of a type de- 
scended from F. rostratus. The specialization lies chiefly in an 
accentuation of features, shown in progressive individuals of F. 
rostratus, but never very strongly developed. F. bred@ is a progressive 
type which has succeeded in carrying on the line of development begun 
by a certain section of F. rostratus, but generally abandoned when, 
with old age, the individual reverted to the more primitive and senescent 
condition of round whorls with swollen ribs. F. bred@ is an accelerated 
type when compared with F. rostratus. The features which in the 
latter species appeared only in the adult are in the former assumed and 
passed through quite early in life. 

The protoconch is of the normal Fusus type, but somewhat de- 
pressed. It comprises one and a half volutions and ends with a strong 
varix. It is smooth except for the last portion of the last whorl, which 
is marked by narrow faint vertical riblets, which are rather widely 
separated (pl. SV Hy fies 4): 

The first whorls of the conch are rounded and bear coarse rounded 
vertical ribs, separated by less than their width, and crossed by closely 
set rounded spirals. The two central spirals quickly become strength- 
ened, thus giving the whole an angular character. Intercalation of 
spirals begins with the fourth volution of the conch. 

The upper one of the two central spirals becomes stronger than the 
lower one, while at the same time the ribs of the shoulder diminish in 
strength, and the shoulder itself is flattened. The upper spiral in the 
adult stage becomes a spinous carina, the spines vertically flattened and 


PHYLOGENY OF FUSUS AND ITS ALLIES. 61 


very strongly marked. In this stage the shoulder in the typical speci- 
mens is flattened and the spirals on it are numerous, fine and closely 
crowded. 

Gerontism is marked in this species, as in the preceding, by a return 
of the whorl to the rounded, round-ribbed, primitive condition with 
the outer lip drawn into a strong rounded fold and the inner lip separated 
from the columella. 

A very large shell apparently closely related to this species was 
figured by Hornes (pl. 32, fig. 1) as a variety of F. rostratus. In this 
the asperations on the periphery are very strong, and the shoulder 
is moderately convex. There are about two and a half volutions more 
than in fig. 3, pl. VII, which resembles it. The specimen, with another, 
was found in the lower Tegel of Baden in the Vienna Basin, a forma- 
tion considered of Miocene age. This species was afterwards separated 
by Hoernes and Auinger as Fusus austriacus. 

Localities: Italy, Castelarquato; Asti in Piemonte (M. C. Z. 1452- 
1455, 27806) ; Baldissera, Grangia (Bellardi). 

Horizon: Pliocene Subapennine formation, Etage 27. Also re- 
corded from Miocene med. (Bellardi). 


FUSUS SEMIRUGOSUS Bellardi and Michelotti. 


(Plate VIII, figs. 9-12.) 
1840. Fusus semirugosus BELLarpi ET MicHELotTI, Saggio Orittografico, p. 13, 

tava, fe, 13: 

1856. Fusus semirugosus HOrnes, Foss. Moll. Tert. Beck. Wien, p. 294, pl. 32, 
figs. 8-10 (with bibliography). 

This is an advanced species of the rostratus stock, in which through 
loss of ribs in later whorls, a phylogerontic stage of development has 
been reached. It represents the terminal member of a lateral branch 
from F. rostratus. 

The protoconch is fusoid, consisting of one and one half volutions 
ending in a prominent varix, and ornamented in the last half volution 
by fine closely set vertical riblets, which in some specimens are only 
seen with difficulty. The whorls of the conch are rounded with 
rounded vertical ribs, separated by concave interspaces of about equal 
width. The spirals, which appear suddenly after the end of the proto- 
conch, are sharp, subequally distant and decrease gently in thickness 
towards the sutures. The interspaces are wider than the spirals. 
Intercalated spirals appear in the fourth volution of the conch. A 
slight angularity with a faint flattening of the shoulder appears in some 
of the later whorls, there being some variation in the age of the indi- 
vidual when these appear. <A faint concavity occurs just below the 
suture, delimiting a subsutural band, which becomes quite prominent in 
the later whorls and indicates the presence of a posterior canal through- 
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out a greater part of the life of the individual. The ribs become 
obsolete on the fifth or sixth whorl of the conch, after which the 
whorls are only marked by faint spirals. On the ribless whorls the 
lines of growth are of about equal strength with the spirals, thus pro- 
ducing a cancellated appearance. 

Localities: Sicily, Palermo (Coll. Wag. Free Inst. Sci. 4673); no 
loc. (M. C..Z. 1226); Torino: (Bell.-et Mich:); Voslauvand Vienna 
Basin; rare (Hornes) ; Lapugmy (Neugeboren). 

Horizon: Lower Tegel, Miocene of Vienna Basin (Hornes), 
Pliocene of Italy. 

Hornes figures a number of specimens from the Vienna basin under 
this name. In some of these the carina persists longer, thus recalling 
the figure of F. cinctus given by Bellardi and Michelotti. 


FUSUS CINCTUS Bellardi and Michelotti. 
1840. Fusus cinctus BELLARDI AND MICHELOTTI, Saggio Orittografico, p. 12, tav. 

I, fig. 15. 

This is apparently a closely related species which occupies an inter- 
mediate position between F. rostratus and F. semirugosus. It retains 
the carina or keel in all but the final whorl. The relation of these two 
species to F’. rostratus was pointed out by the authors cited. 

Locality: Asti. 

Horizon: Pliocene. 


RECENT SPECIES OF THE Fusus RosTRATUS SERIES. 
FUSUS FRAGOSUS Reeve. 


(Plate VII, figs. 12, 13.) 
1848. Fusus fragosus REEVE, Iconica, pl. 19. fig. 71. 
Compare Fusus rostratus REEVE, Iconica, pl. 14, fig. 55. 
Compare Fusus rostratus Tryon, Man. Conch., vol. III, p. 61. 

This is the most primitive existing member of this series. It is 
even more primitive than any of the species so far described from the 
Pliocene beds, though it is to be presumed that this species existed in 
Pliocene times. 

The protoconch is less elevated than in the colus series, the whorls 
being somewhat compressed. The early portion is smooth, the later 
furnished with smooth vertical riblets. The total length of the proto- 
conch is about one and one half volutions. The whorls of the conch 
are round in all stages, furnished with rounded ribs which in the earlier 
whorls are less than their width apart, but on the body whorl are 
separated by interspaces nearly twice as wide as the ribs. The spirals 
are strong and nearly uniform in the early whorls; the central one in- 
creases in strength in the later whorls, but never becomes strong enough 
to produce an angulation. Intercalated spirals appear in the fifth or 
later whorls of the conch. 


a 
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Locality: Unknown (M. C. Z. 922). 
Habitat: Mediterranean, 20 to 100 fathoms on corals and rocks. 
In fig. 11 of plate VII a specimen from Palermo is shown which 
may be derived from this species, though from the imperfection of the 
young stages it is not possible to make a thoroughly satisfactory 
identification. In general, the immature whorls agree with those of 
F. fragosus, except that intercalated spirals occur only in the adult. 
The last whorl is without ribs except just behind the aperture where 
they may recur. The spirals are strong and subequal. The canal 
is rather short. If this veriety really belongs to the present series it 
represents the semirugosus type among the existing members. 
Locality: Palermo (M. C. Z. 926, 927). 
Reeve’s species 55 forms a connecting link between F. fragosus and 
F. rostratus. 
FUSUS ROSTRATUS (Olivi). 
(Plate VII, figs. 15 and 16.) 


1792. Murex rostratus Oxtv1, Zodlogia Adriatica, p. 152 (Ginanni Adriatica, t. 2. 
tav.. 7, fig. 56). 
1883. Fusus rostratus KopELt, Europaische Meeresconchilien, p. 52, pl. 9, figs. 6-10. 


The original description is as follows: 

“M. Stromdo di prima specie di colore biondetto formato ad angolli, 
e tuito recoperto di firmissimi cordoncini, che gli girano pel traverso. 

“Abita diversi fondi, e predilige gli arenacei: Frequente. 

“Si trova ancora lo Strombo di seconda spezie rigato, e papigliato, 
di rostro curvo edi colore che inclina al carneo dello stesso Gina Ginanna 
tav. 7, fig. 57, ed um/’altra varieta piu ventricosa a coda replicata, e 
corta.” 

Olivi makes the type of this species the specimen figured by Ginanni 
in his Adriatica, t. 2, p. 8, tav. 7, fig. 56. I have not seen this publica- 
tion, the date of which is 1774, but from the description cited it appears 
that the typical form is that with the carinated or angular whorl, as 
shown in figures 22 and 23 of plate VII. This is the common variety 
and may be regarded as typical. 

Occasionally the central carina becomes strong, flat and projects 
beyond the others on the body whorl, being especially prominent where 
it crosses the round bulging ribs. The strengthening of the central 
spiral occurs at varying ages, sometimes in accelerated individuals ap- 
pearing quite early. In such cases the body whorl often has an angular 
aspect, though the shoulder remains convex. (No recent species of 
this series with flat shoulder has been found among the collections 
examined, nor, so far as I can find, has any been described.) 

In such accelerated individuals the intercalated spiral appears in the 
fourth or even the third whorl of the conch. In some specimens the 
intercalation becomes multiple on the body whorl, while the carination 
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becomes pronounced and vertically flattened as in the most advanced 
Pliocene species. The shoulder, however, never loses its convexity 
as it does in the fossil species, though it may become considerably de- 
pressed (fig. 21). Occasionally the ribs become obsolescent in the last 
portion of the body whorl. The more accelerated individuals ap- 
proach F’. celatus Reeve (Iconica, pl. 8, figs. 35 a-b), which appears 
to be a variety of this series in which the spirals and ribs are both 
strongly developed, producing a striking appearance. 

Locahty: Mediterranean (M. C. Z. 923, 924, 925). 

Habitat: 20 to 100 fathoms on corals and rocks (Tryon). 

In the collection of the Academy of Natural Sciences in Philadelphia 
are a number of specimens labelled Fusus rostratus var. carinata. The 
specimens are from Greece and represent the most accelerated recent 
types of the series yet seen. 

The protoconch is of the normal Fusus type with numerous crowded 
vertical riblets on the final portion and ending abruptly with a varix. 

The conch begins with round whorls furnished with broad round 
ribs which are crossed by strong revolving lines of which five are usually 
visible above the suture, the fifth being often covered in part by the 
succeeding whorl. In the third volution, the central spiral develops 
into a prominent carina, the shoulder at the same time becoming flat- 
tened. The ribs also become more widely separated until they are 
about twice their width apart or more. They also become obsolete 
on the upper portion of the shoulder. Intercalation begins with the 
appearance of the angulation. The central carina attains almost the 
sharpness of that of the milder varieties of F. bred@ as shown in fig. 
1 of pl. VII. The flattened shoulder and the prominent intercalations 
make the resemblance in some cases very marked. 

It is a remarkable fact that the Pliocene varieties appear on the 
whole to be more accelerated than the recent ones. The flattening of 
the shoulder is rare in the recent varieties, nor have any specimens 
been seen in which the keel is as strong and sharp as that of F. brede. 
Furthermore, gerontic types like F. semirugosus are not as yet known 
in the recent fauna, though common in the Tertiary. If it is proved 
to be a fact that the Tertiary species are more specialized than the 
modern ones, for the determination of which large collections of 
recent and Tertiary specimens from all parts of the Mediterranean 
region are required, the explanation may be found in the independent 
development of the Tertiary series in a circumscribed provincial area. 
The highly specialized species are, so far as I am aware, recorded only 
from the Piedmont district, and the suggestion presents itself that the 
separation may have been due to the influence of the forming Apen- 
nine chain. 


PHYLOGENY OF FUSUS AND ITS ALLIES. 65 


FUSUS CCELATUS Reeve. 
(Plate VII, fig. 17.) 
1847. Fusus calatus Reeve, Iconica, pl. 8, sp. 35. 

A specimen in the collection of the Philadelphia Academy of Sci- 
ences probably represents this species. The figured specimen from 
the collection of the Museum of Comparative Zodlogy also approaches 
this species. 

The protoconch is fusoid, somewhat depressed and consists of only 
about one and a third volutions. The last third is furnished with 
riblets. 

The conch has round whorls throughout, the ribs are rounded, at 
first less than their width apart, while on the body whorl they are 
nearly twice their own width apart. The sutures are deep and the 
anterior canal is slightly flexed. Intercalated spirals appear on the 
third whorl. The lines of growth form corrugations where they cross 
the spirals. 

This species is probably to be regarded as a lateral branch from 
the rostratus stock. 

The relations of these species may be expressed as follows: 


F. celatus. Var. carinatus. 
| 
SSS PP orostrarus. 


| 
RECENT. F. fragosus. 


‘TERTIARY. | F. brede. F. semirugosus. 
| F. rostraius. F. cinctus. 
Fusus sp.? 


iG tik: FUSUS AUSTRALIS SERIES. 


This is a series of thick-set Fusi which appear to be genetically 
related to F. distans and F. perplexus. They are chiefly confined to 
the Indo-Pacific seas, but are represented on the American coast by 
F. brasiliensis. 

FUSUS AUSTRALIS Quoy. 
1832. Fusus australis Quoy, Voyage Astrolabe, zo6l., vol. 2, p. 495, t. 24, figs. 9-14. 
1847. Fusus cribriliratus REEvE, Iconica, pl. 5, sp- 20. 

The protoconch of this species has not been seen, but that of the 
closely related F. brasiliensis may be taken as typical of this species as 
well. 

The conch begins with rounded whorls, the earliest of which have 
not been seen. The whorls are furnished with rounded ribs and the 
center is marked by two spirals which are more prominent than the 
others, because somewhat stronger, as well as somewhat farther apart. 
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A little later the upper of the two spirals becomes stronger, thus pro-_ 
ducing a unicarinate aspect. The ribs are at first strong and the 
spirals sharp and prominent, and between them, in the fifth or sixth 
volution, simple rounded secondary spirals appear by intercalation. — 
The whorls gradually become bulging in the center and the ribs obsolete 
toward the sutures, but prominent in the middle. The simple inter- 
calation continues for some time, after which from one to three addi- 
tional ones appear on each side of the secondary spiral. The ribs gen- 
erally become obsolete on the last whorl of the adult, and a not very 
prominent keel—the stronger central spiral—remains. In some cases 
the ribs are lost on the young specimen, showing individual acceleration. 

In the younger specimens the spindle and anterior canal are pro- 
portionally longer than the spire, while in mature shells they are pro- 
portionally shorter. The striking feature of this shell is the vertically 
compressed character of the whorls which shortens and thickens it, 
giving it an appearance similar to that of F. distans. 

In some adult specimens the prominence of the keel decreases, until 
the whorls appear round. In fact I am convinced that in a sufficiently 
large collection all the structural variations found in the colus series, 
will be represented. Parallelism appears to be the rule in the develop- 
ment of the species of Fusus, and it is to be seen in nearly every genetic 
series within the genus. The shells of the present species are covered 
with an olive brown periostracum. 

A specimen in the Philadelphia Academy of Science collection has 
the characters and outline of this species with a bicarinate young, but 
it has its spirals noduled in a striking manner, which is wholly unlike 
that of normal specimens of the species. 

The radula of this species is much like that of F. inconstance 
Lischke, the central teeth being slightly different. 

Localities: South Australia (M. C. Z. ——, Nat. Mus. 91749, 
16635) ; Indo-Pacific (M. CZ. 34, Acad. Sci.). 


FUSUS BRASILIENSIS sp. nov. 
(Plate TV, figs: 1)t0"4:)) “(ype fies 23) 

The protoconch of this species is somewhat less oblique than the 
normal, appearing slightly more depressed from above. It consists 
of one and one half volutions, the last portion of which are furnished 
with vertical riblets, which toward the end become strong. The whole 
aspect of the protoconch recalls that of the Italian Tertiary Fusi. 

The conch begins with rounded whorls, which at first are less 
bulging in the middle than those of the preceding species. The shell 
thus appears more cylindrical in the young. There are two strong 
central spirals visible, giving the appearance of bicarination. There 
are really three of these strong peripheral spirals, the lower one, how- 
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ever, being covered up by the next succeeding whorl. Above these 
central spirals on the shoulder are three other spirals, the third of 
which is next to the upper margin of the whorl. The ribs are faint, 
being more of the nature of undulations, broadly rounded and with 
narrow concave interspaces. On the latter part of the third volution 
an additional (fourth) spiral appears between the upper marginal one 
and the one just below it. A little later intercalated spirals appear 
between the three central primary spirals. 

With continued flattening of the shoulder the upper of the two ex- 
posed central spirals becomes stronger, and projects above and beyond 
the others as a strong keel. By intercalation and separation of sec- 
ondary from primary spirals, the appearance of highly compound inter- 
calation is produced. The lines of growth are strongly marked, pro- 
ducing a vertical striation, which serrates the spirals. The ribs fade 
away toward the sutures, being strongest and sharpest on the angle. 
In some of the less accelerated specimens the whorls remain round 
longer, the angularity scarcely becoming pronounced until the ephebic 
stage is reached. 

Accelerated individuals show a loss of angulation and tubercles in 
the last whorl. One specimen (M. C. Z. 947a, Pl. IV, fig. 4) has been 
seen, in which the ribs are absent from the last two whorls, and the 
angulation absent from the last whorl. This represents an advanced 
colus type of this series (7. e., the colus variety of this species). It 
almost approaches the Jon gicaudus type, which would be reached as soon 
as the angular ribbed whorls are suppressed or replaced by rounded 
ribbed whorls. In this, as in all the other series, whether they be 
considered series of species (as would be most proper) or series of 
varieties, or even subvarieties, the same order of variation prevails and 
the same types of mutations (or more correctly the same types of 
species) are reproduced. 

The color of the American specimens of this species is white, with 
orange tipping on the tubercles. The coloration extends in a weak 
stream downward and upward from the tubercle, but soon dies out. 

A variety from off Cape Frio (M. C. Z. 961) shows a development 
comparable to F. longissimus. It represents the opposite extreme from 
that shown in the Jongicaudus variety. of this series (M. C. Z. 947a), 
and represents a progressive rather than a retrogressive type. It agrees 
with the normal form in the protoconch and early whorls, but the 
shoulder becomes more concave, and the tubercles become vertically 
flattened and strong. The spirals become faint to obsolete on the 
shoulder. This variety has quite a distinct aspect, but it is clearly a 
modification of the normal type. 

In some of the specimens of this series the ribs become bulging on 
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the last whorls, and the spirals become sharp. This variety seems to 
form a connecting link between this species and F. marmoratus. 
Localities: Brazil (M. C. Z. 945 type; 945a, 947, 948, Thayer and 
Hassler expeditions) ; Florida? (M. C. Z. 946 Wurdemann shells) ; off 
Cape Frio, Brazil (M. C. Z. 961, dredged in 35 fathoms, Hassler Ex.) ; 
no loc. (M. C. Z. 949, 950, 950a) ; Suez? (B. S. 2506, Chickering coll.), 


FUSUS MARMORATUS Philippi. 
1847. Fusus marmoratus Puteri, Abbildungen, Bd. 2, p. 120, pl. 24, fig. 7. 
1847. Fusus marmoratus REEVE, Iconica, pl. 1, fig. 1, 10. 

The protoconch of this species has not been seen, but it is probably 
of the nature of that of F. brasiliensis. 

The conch begins with round whorls which are separated by 
moderately deep sutures. They are shorter than wide. The ribs are 
round, close set and reach from suture to suture. The interspaces 
are concave and narrower than the ribs. In the next stage an angula- 
tion appears, and with it intercalated spirals. The primary spirals are 
narrow, sharp and distinctly subspinose on the ribs. With the ap- 
pearance of the angulation the ribs become obsolete below the angle as 
well as gradually above it. Sometimes, however, they persist to near 
the end. 

In a specimen from the Gulf of Suez (M. C. Z. 942) the Tibsvane 
strongly developed on the penultimate whorl, but become obsolete on 
the body and shoulder of the last whorl. They remain strong, how- 
ever, on the periphery, where they include from one to three spirals, 
which are thicker and stronger than the others, and which produce 
the noded projections on the keel. The coloration is mainly on the 
ribs. 

This specimen represents the toreumus type of this species (series) 
never passing beyond the primitive angular stage. It is the most 
primitive variety of the species. 

In another specimen (M. C. Z. 943) the peripheral angulation 1s 
formed by two strong spirals, of which the upper one is the stronger. 
The anterior canal of this specimen is rather shorter than that of most 
specimens. 

In the Red Sea occurs a variety (described below) which shows 
some marked differences. It has been identified with F. multicarinatus 
Lam. as figured by Kiener, but with this identification I gan not agree. 
It may be wise to separate this as a distinct species from F. marmoratus, 
although it is difficult to state just wherein lies the difference. The 
variation is not one due to acceleration in the development of a distinct 
series, but is rather a variation in those characters which will produce 
a new genetic series. In a refined classification the variation is to be 
considered as generic rather than specific. Nevertheless, although this 
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| shell marks the beginning of a new series, the variation has not as yet 
become pronounced enough to enable one to state its characteristics 
| precisely. 
FUSUS MARMORATUS var. 3. 
| This variety differes from the preceding in being more angulated in 
the young, when the whorls are rather strongly bicarinate. The 
_ shoulder is flat, though strong spirals detract somewhat from the flat 
apearance. Intercalated spirals appear on the fourth or fifth whorl, 
_and later become compound. In the adult whorls the ribs generally be- 
come obsolete, first fading toward the sutures and later wholly dis- 
_ appearing except on the keel, where they produce the nodules. The 
_ spirals are sharp and somewhat serrated by the lines of growth. 
There is considerable variation due to the earlier or later sup- 
_ pression of the ribs. Sometimes the angulation of the early whorls 
, is less strongly marked, and then the specimen resembles the typical 
_F. marmoratus. In some specimens the ribs disappear before the adult 
| stage is reached, and in the majority of specimens seen the last portion 
_ of the last whorl is keelless as well. 
| From the material so far seen two types of variation may be dis- 
tinguished. The torewmus type retains the ribs towards the end, where 
they are represented by the nodules on the keel, while the colus type 
has the last whorls ribless and without tubercles on the keel. If the 
present variety is considered as a species, the several mutations, which 
mark distinct stages of development, must be considered as distinct 
varieties. In this, as in all the previous cases, acceleration is responsible 
for the production of these mutations, and it will thus be seen that, 
although the actual difference between this shell and the normal F. 
marmoratus is not so very great, being perhaps mainly what may be 
called a provincial mutation (7. e., a variety developed in a separate 
province, cut off from the mother form), it has nevertheless begun to 
develop an independent series. 

Judging from Kiener’s figure the type of F. multicarinatus has a 
longer canal, and has only simple spirals. It is also less spinose in 
appearance than this variety, and the coloring is more uniform. 

A rather striking specimen of this species is in the collection of the 
Boston Society of Natural History (228). The early whorls are round 
and the ribs rather narrower than in the preceding specimens. Angula- 
tion and intercalated spirals appear in the fourth whorl. The ribs are 
rather widely separated for this species. The shell is somewhat 
corroded, and does not show sharp surface characters nor coloration. 
Just below the suture on the shoulder the whorl is marked by a de- 
pressed band, which in the last whorl becomes a slightly depressed 
canal or canaliculated interspiral space, containing two secondary spirals. 
In the last part of the last whorl the ribs are in the form of vertical 
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wrinkles, which are aciculate where crossed by the spirals. The inter- 
calated spirals become compound in the adult. 

This specimen represents a gerontic individual of this species, con- 
taining an additional whorl above what is usually found in the species, 

In the typical F. marmoratus the old age characteristics consist in 
a loss of the angulation, a wrinkling of the shell, a loosening of the 
inner lip and the consequent formation of a pseudo-umbilicus. 

Fusus australis and F. marmoratus are closely related, but I do 
not agree with Tryon who unites them. The specimens from the Red 
Sea partake of the character of both, while the Brazilian species is 
closely related to that from the Red Sea. 

The young of F. marmoratus are on the whole more rounded, and 
perhaps more bulging at the center, with a slightly deeper impressed 
suture and less flattening of the shoulder. The coloration of F, 
australis is more uniform, and not so marked as that of F. marmoratus. 
The canal is also generally longer in F. australis. 

Localities: Australia (M: C. Z. 897) ; Gulf of Suez (M. C. Z7 94208 
no loc. (M. C. Z. 943); Red Sea (M.-C. Z. 808). " Var5eReaiees 
(M. Cy Z. 809 ?, 944)"; East Indiess(B2S2228)): 

In the Haines collection of the American Museum of Natural His- 
tory are a number of specimens which appear to belong to this variety. 
They are labelled as coming from Australia. 

The protoconch is of the normal form, obliquely elevated, with fine 
riblets on the last two-third volution, and ending in a varix. The 
whorls of the conch succeeding are round, with regular rounded ribs. 
Of these there are four or five in the best specimens seen, or fewer in 
others. They are bicarinate at the periphery, two spirals being 
stronger. This bicarination persists in some specimens, while in others 
from the strengthening of one of the spirals a simple angulation is 
produced. The ribs become obsolete in the last whorl, but the spines 
are prominent on the angle. Intercalation has become highly com- 
pound in the last whorl, and the lines of growth are also prominent. 

The spirals of the body whorl along the line of the suture of the 
succeeding whorl become strong so as to produce a second angulation, 
which, though not very prominent, is nevertheless a recognizable fea- 
ture of these specimens. An accentuation of this feature, together with 
an accentuation of the spines and a corresponding backward pushing 
of all stages (acceleration), produces F. poligonoides. 


FUSUS MACULIFERUS Tapparone Canefri. 
1830. Fusus colus DEsHAyeES, Encyclop. Meth., pl. 424, fig. 4. 
1875. Fusus maculiferus TAPPARONE CANEFRI, Muricidi del. Mar. Rosso, p. 626, 
This specific name was proposed by Tapparone Canefri for the 
variety of FP. tuberculatus figured in the Encyclopedie Methodique, as 
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F. colus. It has a second angularity at the base of the body whorl. 
This species connects F. tuberculatus with the Red Sea variety of F. 
marmoratus, and with F. poly gonoides. 

A number of specimens in the Haynes collection of the American 
Museum of Natural History (7999) labeled as coming from the 
Philippines, appear to belong to this species. They show the same 
angularity at the base of the body whorl, though all the other char- 
acters are those of F. tuberculatus. This, therefore, may be consid- 
ered the radicle of the present series. 

Locality: Red Sea (Tapperone Canefri) ; Philippines (Am. Mus. 


7999). FUSUS POLYGONOIDES Lamarck. 


1822. Fusus polygonoides LAMARck, An. sans vert., T. VII, p. 129, sp. 22. 
1847. Fusus polygonoides ReEvE, Iconica, sp. 36. 

Only a few specimens of this species have been seen, none of them 
showing the protoconch. Some doubt may be entertained as to the 
exact generic relations of this species, yet in the absence of definite 
evidence we will range it with the preceding species of Fusus. It 
appears to be an excentric type of the genus, most nearly related to 
the angular varieties of F. marmoratus. Both varieties, the long and 
the short, are represented in the specimens seen, corresponding to the 
figures given by Reeve. 

The early whorls are round, thick and close together. The ribs 
are round, and about their own width apart. There are six primary 
spirals visible. In the sixth or seventh whorl angulation appears, the 
central spiral becoming prominent and the ribs fade towards both 
sutures. On the last whorl the ribs have practically disappeared from 
the shoulder, but on the angle they form strong, sharp and prominent 
conical tubercles. A second row of tubercles occurs on the body of 
the whorl, formed by the fourth spiral below the shoulder angle. In 
all but the body whorl this second row of tubercles is covered by the 
next succeeding whorl. Intercalation is of the very mild kind, occur- 
ing only on the last whorl and not even there between all the spirals. 
In the shorter variety intercalation is more pronounced and occurs 
somewhat earlier. The shoulder of this variety is less sloping than 
that of the longer type. 

In the collection of the Philadelphia Academy of Sciences are a 
number of specimens which appear to be bleached varieties of this 
species, with the shoulder gently convex and the second row of tubercles 
rather subdued. The label accompanying this lot reads as follows: 
“Between Cairo and Suez, far from the sea are immense banks of these 
shells, from which it is inferred that the Red Sea formerly extended 
there” (E. R. Beadle). 

In character -these are intermediate between F. marmoratus var. 
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8 and the present species. Another specimen, probably of this species, 
is from the Arabian coast. 


Localities: East Indies, Red Sea (Phil. Acad. Sci.). 


FUSUS LEPTORHYNCHUS Tapparone Canefri. 


1875. Fusus leptorhynchus TAPPARONE CANEFRI, Muricidi del. Mar. Rosso, p. 627, 
pl. 10, figs. 5, 5a. 
This species has the characters of an elongated colus-like F, 
polygonoides, with which Tapparone Canefri compares it. 
Locality: Red Sea (Tapparone Canefri). 
The relations of these species of this series may be expressed as 


follows: 
F, leptorhynchus. 
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11. SPECIES OF FUSUS WHOSE PRECISE, RELATIG IS 
ARE UNDETERMINED. 
FUSUS SCHRAMMI Crosse. 
1865. Fusus schrammi Crosse, Journ. Conch., T. 13, p. 31, t. I, fig. 9. 
1881. Fusus schrammi Kosett, Monograph Fusus, p. 172, taf. 53, fig. 4. 

A good description of this species was given by Crosse, and to this 
only a few words need be added in this connection. 

The shoulder is gently concave, the shoulder angle sharp and fur- 
nished with spines. The ribs are marked on the earlier whorls. The 
peripheral keel is made of two close-set spirals. The lines of growth 
pass forward near the suture. 

A worn specimen bears a striking resemblance to the Miocene F. 
spinifer Bellardi of the Italian Tertiary. The large number of spirals 
on our species easily distinguish it even when worn. 

A single specimen of this species occurs in the collection of the 
Philadelphia Academy of Sciences. 

The protoconch appears to be of the normal Fusus type, but there 
is a suspicion of an indication that the riblets which appear on the last 
part of the whorl extend farther up on the protoconch than is normal. 
This suggests relation to F. (Heilprinia) caloosaensis. The form 
of the shell indicates, however, a normal Fusus. All the whorls are 
round. ‘The ribs are rounded and more than their width apart. Inter- 
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calated spirals appear early, possibly in the second whorl. The lines 
of growth produce strong cancellations. On the last whorls the ribs 
have disappeared, and the spirals have become compound from re- 
peated intercalation. The lines of growth crossing these produce a 
lattice type of canceilation. 

Locality: U.S. Fish Com. Sta. 2676, 407 fathoms on fine sand off 
Cape Fear N. C. 45.8° F. temperature. 2 spec. (Nat. Mus. 87487). 

Habitat: Guadaloupe, W. I. (Crosse). 


FUSUS HALISTREPTUS Dall. 
1889. Fusus halistreptus Dati, Blake Moll., vol. 2, p. 168, pl. 35, fig. 7. 

This species was well described by Dall. The early whorls have a 
distinct bicarinate aspect from the strengthening of the spiral below 
the central one. Intercalation begins in the earliest whoris preserved 
in the specimen. In the later whorls the shoulder becomes flattened 
and the ribs become subdued, being far apart and narrow. In the 
early ephebic whorls the flattening of the shoulder is arrested, but the 
central spiral continues as a keel which is sharply noduled by the faint 
ribs which persist throughout. The primary spiral next below the 
central one repeats the characters of the latter in a milder manner. In 
the final whorls the shoulder becomes relatively more convex, and the 
intercalations triplicate. 

Locality and Habitat: U. S. Fish Com. Sta. 2655, living in 338 
fathoms, Little Bahama Bank, bottom sandy. Temp. 47.5° F. (Dall) 
(Nat. Mus. 93333). 

FUSUS COUEI Petit. 
1853. Fusus couei Petit, Journ. de Conch., T. 4, p. 249, pl. 8, fig. 1. 
1889. Fusus couet DALL, Blake Moll., vol. 2, p. 167. 

The specimens seen of this shell are smaller than Petit’s specimen. 
The shoulder slopes more upward, the suture is less impressed and the 
spirals are less strong. 

The protoconch is somewhat depressed and not so typically Fusoid 
as in the species of Fusus generally. There are two whorls, the sec- 
ond with fine narrow riblets which pass downward about a third the 
width of the whorl, then forward, forming at first a concavity -and then 
becoming gently convex, thus describing an outline like a reversed 
letter S. The riblets become more closely crowded and broader toward 
the end of the protoconch and no strong varix appears. The proto- 
conch thus appears to merge into the conch. The ribs of the early 
conch are broad, low and rounded, with a mere linear depression 
between them. They extend straight from suture to suture, and 
are very regular. They are crossed by narrow elevated spirals, which 
are increased by the intercalation of secondary ones in the last portion 
of the ribbed spire. The ribs disappear at the beginning of the fifth 
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volution and there are four or five ribless whorls with faint raised spiral 
lines of primary and secondary type. 

The very slight depression of the suture gives this shell a Pleur- 
otoma-like aspect. The end of the canal is slightly reflexed. 

The figure given by Petit shows only primary and secondary 
spirals, 7. e., a single intercalation of spirals in a large specimen of over 
eleven whorls. 

Localities and Habitat: Coast of Gulf of Mexico (obtained by 
Captain Coue (Petit). Between Tampa and the Dry Tortugas in 27 
fathoms on sand (Nat. Mus. 93654) ; Gulf of Mexico, in 26 fathoms on 
fine white sand (Nat. Mus. 83572). 


FUSUS (?) DILECTUS A. Adams. 
1855. Fusus dilectus A. ApAms, Zool. Proc., 221. 
1881. Fusus dilectus A. Avams, Tryon. Man. Conch., vol. III, p. 68 and 227, pl. 

85, fig. 590. 

A dead specimen in the collection of the National Museum with 
barnacles growing on its outer lip has been identified with the above 
species. It has the same aspect as the preceding, but differs in detail. 
It is somewhat stouter and less tapering. The protoconch is similar. 
The first whorl of the conch is worn, but appears not unlike that of 
the preceding species. The second third and fourth whorls have three 
strong sharp spirals in the center of the whorl, and an additional one 
on either side close to the suture. Intercalation of spirals occurs on 
both sides of the central spirals, and soon becomes compound. The 
ribs disappear in the later whorls, but the striz continue. The shoulder 
is more concave than in Ff. cowei and the center of the whorl has a more 
angulated appearance. The secondary and even the tertiary spirals 
become strong, and all are cancellated by the strong lines of growth, 
much as in F. halistreptus. 

This species may represent a parallel to F. cowei from another Fusus 
stock. The specific identification is doubtful. 

Locahtty: Moluccas (Nat. Mus. 19314). 


FUSUS CERAMIDUS Dall. 
1889. Fusus ceramidus Dati, Blake Moll., vol. 2, p. 171. 


This is not a typical Fusius, as its form is rather short with a short 
anterior canal. In this respect it comes nearest to the Mediterranean 
species of to-day. 

The protoconch is typically Fusoid, the apical portion obliquely 
elevated, the last portion with fine riblets and ending in a varix. The 
first two whorls of the conch are non-angular, although two central 
strong spirals are present. Beyond this the whorls become angulated. 
The ribs are far apart and sharply angulated by two spirals; the third 
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is covered by the suture. There are two or three finer spirals on the 
shoulder. Intercalated spirals appear between these on the third 
whorl. In the next whorl the ribs become mere swollen undulations 
and the angularity is lost, while the shoulder changes from a flat to a 
convex contour. The whorls then become round and regular save for 
the imbricating subsutural band mentioned by Dall. 

In one specimen a nodular character is shown on the center of the 
last two whorls, due to a strengthening of the two central spirals on 
the ribs and a complete obsolescense between them. ‘The ribs are 
from two to three times their width apart. 

Locality and Habitat: Blake sta. 273, 103 fathoms, Barbados (Nat. 
Mus. 87068) ; Blake sta. 290, 73 fathoms, Barbados (Nat. Mus. 87069). 

The following species from the Blake collections must be referred 
to other, probably new, genera. Fusus benthalis Dall, F. amuiantus 
Dall, F. epynotus Dall; F. alcimus Dall (and variety) and F. am- 
phiurgus Dall. They have for the most part a Falsifusus type of 
protoconch, and may be descended from that genus. 


Species Not SEEN. 


The following additional recent species, probably referable ‘to 
Fusus, were figured by Tryon (Man. Conch., vol. III), who for the 
most part refers them to species already noticed: 

Plate 32, fig. 96, F. brenchleyi Baird (= F. nicobaricus var. Tryon). 

Plate 34, fig. 112, F. loebbechiu Kobelt (canal rather short for a 
true Fusus). 

Plate 35, fig. 124, F. hartwigi Shuttlew (—F. gradatus Reeve 
(Tryon) ; fig. 125, F. paeteli Dunker (=F. gradatus Reeve, Tryon) ; 
fig. 126, F. similis Baird (=F. undatus Gmelin, Tryon) ; fig. 129, F. 
leptorhynchus Tapparone Canefri; fig. 155, F. pfeifferi Phil. (Abbild. 
Bete 53) fie. I). 

The following additional species are figured in Sowerby’s Thesaurus 
Mon. Genus Fusus. 

Plate 4, fig. 25, F. sandvichensis Sowerby, apparently allied to F. 
toreuma; fig. 28, F. subquadratus Sowerby; fig. 30, F. acuticostatus 
Sowerby (F. coclatus Reeve, Tryon). 

Plate 5, fig. 35, F. nodicinctus A. Adams; fig. 36, F. dilectus A. 
Adams; fig. 37, F. spiralis A. Adams; fig. 38, F. pateli Dunker ; fig. 
43, F. tasmaniensis Adams; fig. 44, F. similis Baird. 

Plate 7, fig. 62, F. graciliformis Sowerby ; fig. 66, F. articulatus. 

Plate 8, fig. 77, F. percyanus Sowerby; fig. 78, F. assimilis A. 
Adams. 

Plate 13, fig. 157, F. levigatus Sowerby; fig. 159, Ff. biangulatus 
Deshayes; fig. 164, F. rudicostatus Sowerby ; fig. 166, F. letus Sowerby ; 
fig. 168, F. exrcavatus Sowerby. 
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ADDITIONAL SPECIES. 


Fusus strigatus Philippi, Abbildungen, vol. 3, p. 116; pl. V. (42), 
fi97 3: 

Fusus pfeifferi Philippi, Abbildungen, vol. II, p. 117, pl. III, fig. 1. 

Fusus nigricostatus E. A. Smith, Moll. from Japan, p. 202, pl. 20, 
fig. 33. Canal rather too short and flexed for a typical Fusus. Re- 
calls Aptyxis syracusanis. 

Fusus niponicus E. A. Smith, ibid., p. 203, pl. 20, fig. 3. Appears 
to be related to the rostratus series, if a true Pusus. 

F. coreanicus E. A. Smith, ibid., p. 204, pl. 20, fig. 35. Probably 
not a true Pusus, may be related to the preceding. 

Fusus pulchellus Philippi, Kobelt, Iconographie, p. 55, pl. 8, figs. 
20 to 25. Appears to be related to F. rostratus. Canal too short and 
flexed for a typical Fusus. 

The following additional species are figured by Reeve (Iconica, 
Fusus) : Species 17, F. aureus Reeve, aliied to F. crebriliratus; species 
20, F. ustulatus Reeve; species 24, F. torrulosus Lam., allied to F. 
distans; species 52, F. lanceola (Martini) probably belongs to the colus 
series; species 54, FP. clausicaudatus Hinds Voy. Sulphur, pl. 1, figs. 
IO, I1; species 58, F. rufus Reeve; species 65, F. gradatus Reeve; 
species 69, F. gracilimus Reeve, probably a member of the colis series ; 
species 75, F. acus Adams and Reeve, a small form, probably of the 
colus series; species 88, F’. maunicatus Montagu, probably a member of 
the F. rostratus series. 


Fossiu Species Not SEEN. 
FUSUS (?) UNICARINATUS Desh. 

1824. Fusus unicarinatus DEesH., Cog. Foss. Env. Paris, t. 2, p. 515, pl. 72, figs. 

Ii, 12. 
1866. Fusus unicarinatus Desu., Anim. sans vert., t. 3, p- 252. 
Not Fusus unicarinatus Bryricu, Zeitschrift der Deutsch. Geol. Gesellsch., 1856, 

pa So. ply 7, fis.6: : 
1889. Fusus unicarinatus CossMANN, Cat. Cog. Foss., p. 177. 

I have not seen this species, which occurs in the Sables inferieurs 
. of the Paris Basin. I am inclined to class it with Falsifusus? serratus 
(Deshayes) though I am not unmindful of the possibility that it may 
prove a true Fusus. This, however, I doubt very much, for, occurring 
in the lower Eocene, it has already advanced beyond the Fusi of the 
middle Eocene (F*. aciculatus of the Galcaire gross.) in development. 
The middle Eocene species are very primitive, while this lower Eocene 
species takes rank in development with Miocene and later species 
of true Fusus (F. rostratus and F. bred@). The relationship must 
be established by the study of the protoconch, which I believe will 
show its relationship to Falsifusus rather than to Fusus. 
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Localities: Retheuil, Soissons, Cuise-Lamotte, Cuise St. Gobain, 
Paris Basin. 
Horizon: Sables inferieurs. Lower Eocene. 


FUSUS MULTISPIRATUS v. Koenen. 
1856. Fusus unicarinatus Breyricu, Zeitschrift d. Deutsch. Geol. Gesellsch., p. 

80, pl. VII, fig. 6. 

1889. Fusus multispiratus v. KorneN, Nord-deutsch. Unter Oligocan, Lief. 1, p. 

174, pl. 14, fig. 56. 

Von Koenen describes the protoconch of this species as consisting 
of one and a half smooth swollen and strongly arched volutions, the 
apex “abweichend gewunden und eingewickelt.” In the absence of 
illustrations it is somewhat difficult to understand the exact meaning 
of these words but they suggest the typical Fusus protoconch. The 
smooth portion is succeeded by a half volution which is ribbed with 
eight fine riblets. The protoconch is said to be similar to, though 
smaller than, that of the French specimens (F. wnicarinatus?) from 
Cuise. 

The sculpture of the conch appears abruptly, consisting of four 
strong spirals, the third of which (from above) is the strongest. The 
earliest whorls are round, and the ribs extend from suture to suture. 
The whorls later on become angular, the shoulder flattened, and the 
ribs obsolescent at the sutures. The central spiral forms a carina, 
which is strongly noded where crossed by the ribs. 

Localities: Biere; Unseburg; Lattorf; Lethen; North Germany. 

Horizon: Lower Oligocene (von Koenen). 

This appears to be a true Fusus, representing the toreumus type of 
the modern series among the earlier Tertiary. 


FUSUS ERECTUS von. Koenen. 
1889. Fusus erectus v. KoENEN, Norddeutsch Unteroligocan, Lief. I, p. 176, pl. 14, 

hgs. 7a, 0; 8a, b, c. 

This small species appears to be a true Fusus judging from the 
description. The protoconch is described as smooth and “ blasig auf- 
getrieben” of one volution and a half, followed by a quarter volution 
with four smooth riblets. The ornamentation of the conch appears 
abruptly, with three spirals on the rounded whorl, the central spiral 
being the strongest. Additional spira's appear a little later, and inter- 
calation occurs in the adult. Ribs strong and far apart in the adult; 
interspaces two to three times their width. The whorls remain round 
to the end. 

Von Koenen compares this species with a variety of F. aciculatus 
from Mouchy. 

Localities: Lattorf; Calbe; Atzendorf; Unseburg ; North Germany 
(von Koenen). 

Horizon: Lower Oligocene. 
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If this species is not the young of some more highly developed type, 
it probably represents a scarcely modified successor of the Eocene F. 
aciculatus (probably the British variety) ; and it may in turn have be- 
come the ancestor of the American progenitor (?) of F. turriculus and 
F. eucosmius, 1. e., F. hennickent of the Upper Oligocene (?) of the 
West Indies. 

The other “Fusi” from the Oligocene of North Germany belong 
to other genera. 


FUSUS INCONSTANS Michelin. 


1831. Fusus inconstans MicHELIN, Mag. de Conchyliologie, p. 33, fig. 33. 


This is a Fusoid shell with the earliest whorls plicated, but the last 
three smooth. The inner border of the lip is lirate, and the canal 
slightly flexed. A rather strong posterior canal is indicated. 

Horizon and Locality: “Falunieres de Salles prés Bordeaux 
(Michelin). 

FUSUS PREVOSTI Partsch. 


1856. Fusus prevosti PartscH, Hoernes, Foss. Moll. Tert. Beck. Wien, I, p. 285, 

pl. 31, figs Oo: 

This species, found at Baden, Voslau Steinabrunn and other 
localities in the Vienna Basin, may be a ture Fusus, but its relations 
are not readily determinable from an inspection of the figure and from 
the description. Hornes compares it with F. longissimus, to which 
his figure has some resemblance. R. Hoernes and Auinger (Gast. 
Oestreich Ungarn, p. 253, pl. 31, fig. 1) state that the figure and de- 
scription are incorrect and give figures of a form with much shorter 
anterior canal. This makes this shell less like a true Fusus, and more 
like a Fasciolaria, to which genus it may belong. 


B. SPECIES OF FUSOID SHEELS. GENERALE 
REFERRED: LO, EUSUs: 


12. THE GENUS APTYXIS Troshel. 


(1868. TRoscHEL, Das Gebiss der Schnecken, vol. 2, p. 64.) 

This genus was founded for the reception of Fusus syracusanus L. 
It was supposed to differ from the true Fusi in the Fasciolarioid 
character of the dentition. Typical species of Fusus, however, such 
as F’. inconstans and F. australis, have a very similar dentition. Never- 
theless F. syracusanus differs sufficiently from typical species of 
Fusus, to demand a separate generic designation. The most impor- 
tant points of distinction are the short, slightly sinuous anterior canal, 
and the long stout spire. The protoconch and early stages appear 
to be like those of Fusus. 
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APTYXIS PROVENCALIS (Risso). 
1824. Fusus provencalis Risso, Hist. Nat. L’Europe Mer., T. 4, p. 207, pl. 9, 
fig. I31- 
1825. Fusus provencialis DE BLAINVILLE, Fauna Frangaise, Moll., p. 87, pl. 4D, 

fig. I. 

No specimens of this species have been seen, but the illustrations 
given by Risso and de Blainville show clearly the characteristics of 
this species. It appears to be a primitive Fusoid with simple ribs and 
spirals, the latter only in primary series. No angulation or keel ap- 
pears, and the ribs continue to the lip. The canal is short and slightly 
flexed, corresponding to that of A. syracusanus, to which this species 
probably has ancestral relations. This relation was pointed out by 
de Blainville. 

Accepting this relationship, the suggestion presents itself that this 
species is the connecting link between A. syracusanus and primitive 
members of the F. rostratus series of the same fauna. This relation may 
be tentatively maintained until more material can be studied. 

Locality: Provence, Mediterranean coast of France. 


APTYXIS SYRACUSANUS (Linnezus). 
1767. Murex syracusanus LINNZUS, Syst. Nat., ed. 12, t. 1, pt. 2, p. 12. 
1847. Fusus syracusanus REEVE, Iconica, pl. 3, sp. 10. 
1868. Latyrus (Aptyxis) syracusanus TRoscHEL, Gebiss der Schnecken, vol. 

A, oy (one 
1883. Fusus syracusanus Kopett, Europaische Meeresconchilien, 3, p. 50, pl. 9, 

figs. 3-5. 

The protoconch of this species is not preserved in sufficient per- 
fection in the specimens examined to allow accurate determination. It 
appears to be typically Fusoid. 

The conch begins with rounded whorls which suggest Fusus 
provencalis. The ribs of the early stages are broad and relatively 
close together, being less than their width apart. They are not very 
strongly marked by the spirals which are best developed in the inter- 
spaces. These interspaces are deeply colored. Intercalated spirals 
usually appear with the angulation, which in the less accelerated indi- 
viduals begins late. It is brought about by the increase in thickness 
of the two central spirals which at first are similar. Later, however, 
the upper one increases in strength, and the shoulder becomes slightly 
flattened. The ribs at the same time become fainter except at the 
center, where they form nodulations at the angle. 

The angulation increases through flattening of the shoulder, and 
through a corresponding flattening of the sides of the whorl, thus 
producing a rigid angulation. The ribs continue across shoulder and 
body of the whorl. 

The most advanced specimens are characterized, in addition, by 
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revolving color bands, which cross the shoulder but leave practically 
the whole of the exposed part of the body free. This is as broad as 
the flat part of the body. Just above the suture the body recedes and 
is colored by several brown revolving bands. The ribs are most 
strongly developed on the white band. 

In slightly more advanced specimens the same coloration occurs, 
but the nodulations on the shoulder angles become very prominent and 
the ribs weaker on the shoulder. Intercalation is twice compound. 
One specimen (M. C. Z. 931) shows a rerounding of the shoulders in 
the last two whorls, the shoulder on all the whorls being less flat. At 
the beginning of the ultimate whorls the ribs have disappeared, and 
the shell is smooth for about half an inch in length. This is ap- 
parently a pathologic condition. After this the normal conditions 
appear again, but with a convex shoulder which merges with the body 
more and more, so as to produce a uniform curvature. The angula- 
tion remains only as a carina. The revolving color bands do not 
occur in this specimen, but in their place vertical color bands mark 
the ribs slightly in front of the center from the beginning of the angu- 
lation to the end of the shell. 

In another specimen (M. C. Z. 929) old age characters are shown, 
the ribs and shoulders having disappeared together with the color 
bands. The whorls at the same time become round and colorless. 

Localities: Mediterranean (M.C. Z. 928, 930, 931, 932) (B. S. 229, 
6083, 6084, 231); Tuscany (M. C. Z. 929) ; Morocco (M. C. Z. 933). 


13. EOCENE SPECIES GENERALLY, REFERRED i® 
PUSUS: 


In the Eocene of the Gulf States of North America occur several 
species of Fusoid shells which have all the aspect of a true Fusus, but 
differ from that genus in the strikingly distinct protoconch. This is 
closely similar to that of many species generally referred to Pleurotoma. 
These shells are genetically related to Levifusus, and species like 
“Fusus” bellus of the same geological horizon which have similar 
protoconchs. Of these groups they represent the elongated types. 
Their genetic relation to certain species of the heterogeneous group 
Fleurotoma is suggested by the close similarity of protoconch and early 
whorls. For such shells with Fusus form and Pleurotoma protoconch 
the name Falsifusus is proposed. 


FALSIFUSUS gen. nov. 
Shells fusiform, with a long and slender spire, and a canal of about 
the same length. Protoconch merging into the whorls of the conch, 
no sharp line of demarkation being apparent. The first two whorls 
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of the protoconch are generally smooth, the apical one minute, gradually 
increasing in size. The three to four whoris which constitute the 
apical series form a rather narrow cone.” Third whorl with fine 
closely crowded, more or less oblique riblets, which in part are gently 
concave forward. These, after the completion of the third, or some- 
times an additional whorl, quickly merge into the normal whorls of 
the conch. <A basal carina usually marks the ribbed whorls of the 
apical series, this carina appearing just above the suture. Whorls of 
the conch as in Fusus. 
Type: Fusus meyert Aldrich (= F. ottonis Aldrich). 


FALSIFUSUS MEYERI (Aldrich). 
(Plate XVII, fig. 9.) 


1886. Fusus meyert AtpricH, Bull. I Geol. Surv. Alabama, p. 21, pl. 3, fig. 12. 
1896. Fusus meyeri var. Harris, Bull. Am. Pal., vol. I, p. 201, pl. 18, fig. 12 (see 
fig. 5). , 
1897. Fusus ottonis AupricH, Bull. Am. Pal., vol. II, p. 172. 
1899. Fusus ottonis Harris, Bull. Am. Pal., vol. III, p. 42, pl. 5, fig. 5 (see fig. 4). 
(Since the present species is not a Fusus and Dunker’s Fusus meyert 
is, the original name may be retained and Fusus 
ottonis becomes a synonym for Falsifusus meyeri.) 
The protoconch of this species is at first minute, 
but gradually and uniformly increases in size, the 
form being pyramidal. The first two whorls are 
smooth ; the succeeding ones ornamented with strong 
sharply marked distant sublunate riblets, which are 
concave forward and at the same time gently slope 
forward. Just above the suture is a well-marked 
basal carina. The fourth whorl is somewhat more 
bulging than the preceding. No sharp line of de- 
markation occurs between this whorl and that bear- 
ing the normal ornamentation of the conch. The 
spirals appear abruptly, and with their appearance 
the whorls become angular. Above the central 
carinated spiral on the flattened shoulder occur 
three fainter subequal and subequidistant ones. <A 
fourth appears next to the suture, on the sixth whorl 
from that on which the spirals first appeared, or the | 
tenth from the apex. This spiral remains small Fic. 4. Falsifusus 
and close to the suture. Below the central carina, ™¢ver? Lignitic 
two spirals of the body of the shell are shown. The ca ee 
second of these is just above the suture of the suc- 
ceeding whorl, and is often somewhat strengthened, suggesting the 
double carination characteristic of many species of Levifusus. A 
rather wide space separates this spiral from those below, which 
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are somewhat finer, and are to be considered as belonging to the 
spindle. The ribs throughout are rounded, and usually distant 
more than their width. In the later whorls they become obsolete 
towards both sutures. Harris figures a specimen (Bull. Am Pal., 
I, pl. 18, fig. 12) from near Oakhill, Alabama, of the variety 
designated by him as the “ Matthews’ Landing-Oak Hill type.” 
in which the third spiral below the carina is strength- 
ened, this spiral being just below the edge of the suc- 
ceeding whorls. Intercalation occurs between the 
primary spirals of the spindle (fig. 5). 

The variety here described characterizes the lowest 
Eocene or Midway stage of the Gulf States. It dif- 
fers in some respects from the type of the species as 
figured and described by Aldrich, and later refigured 
by Harris (fig. 4). The chief differences are, accord- 





Ris 5. Falsi- ing to Harris; the greater number of coste on some 
UsSUS meyer, . . . 
Midway ae of the whorls in the Midway variety where they num- 


ber as high as eighteen, while in the Lignitic variety 
seven or eight is the usual number; and the absence of the second 
incipient carination at the suture in the Lignitic variety, this being a 
marked feature in the Midway variety from Matthews’ Landing. 
Localities: Alabama Woods Bluff, Matthews Landing, Oak Hill, 
Dale Branch. 
Horizon: Lower Eocene, Midwayan and Chickasawan groups. 


FALSIFUSUS LUDOVICIANUS (Johnson). 
(Plate XVIII, fig. 1.) 
1899. Fusus ludovicianus JOHNSON, Proc. Phil. Acad., p. 72, pl. 4, fig. 5. 
The protoconch of this species agrees in essential 
characters with that of F. meyeri. The first two 
whorls are smooth and gradually increase in size. The 
next whorl is marked by oblique narrow smooth rib- 
lets essentially as in F. meyeri. This is followed by 
the normally round-ribbed and spirally marked whorls, 
which with but slight modification continue to the adult. 
stage. The shoulder is slightly flattened, but there is 
no pronounced angulation or carination of the whorl. 
It is, however, more bulging in the center than is nor- 
mal in rounded-whorled species of Fusoid shells. f oe 
: me : ; usus ludovici- 
Locality: Louisiana, St. Maurice Winn Parish Gn use “CNes 
(Johnson) ; Phil. Acad. — (U.S. Nat. Mus. 147226). Johnson. ) 
Horizon: Eocene, Lower Claiborne. 





Fic. 6. Falsi- 


PHYLOGENY OF FUSUS AND ITS ALLIES. 83 


FALSIFUSUS (?) HOUSTONENSIS (Johnson). 
1899. Fusus houstonensis JOHNSON, Proc. Phil. Acad. Sci., p. 72, pl. 1, fig. 4. 

The apex of the only specimen of this species known is imperfect, 
and hence the precise generic position is not known. It may be a 
true Falsifusus, though judging from the similarity of the shell in 
the characters of the whorls to “Fusus”’ apicalis Johnson, it is not un- 
likely that these two species may be generically related to each other, 
while they may prove sufficiently distinct from Falsifusus to demand 
a separate generic designation. 

The whorls of the adult shell are uniformly rounded, with round 
and strong ribs which reach from suture to suture, and 
are separated by strong interspaces. The spirals are 
simple except in the last whorl, where intercalations 
appear between the three primary spirals. No carina- 
tion occurs, the whorls being throughout round. John- 
son, however, states that the whorls are somewhat 
angular near the apex. 

If this species proves to be congeneric with F. 
meyert we have a case of a species less specialized ap- 
pearing in time after a more highly specialized one. 
For in F. (2?) houstonensis the primitive feature of 
round whorls and round continuous ribs, with spirals Fic. 7. Falsi- 
mostly simple still persist, while in F. meyeri that stage 5" (2) hous- 
is long past, although it appears earlier in the Eocene panes, re 

ohnson. ) 
than does F.? houstonensis. If, on the other hand, this 
species and “Fusus” apicalis are congeneric as appears to be the case, 
then we can explain the apparent anomaly on the supposition that these 
two species represent a lateral branch from Falsifusus, in which the 
apical whorls are more accelerated, and the conch more retarded than 
in F. meyer. 

Locality: Alabama Bluff, Trinity River, Houston County, Texas. 

Horizon: Lower Claiborne. 





FALSIFUSUS (?) APICALIS (Johnson). 
(Plate XVII, fig. 2.) 

1899. Fusus apicalis Jounson, Proc. Phil. Acad. Nat. Sci., p. 71, pl. 1, fig. 3. 

This species is referred to Falsifusus with considerable reserva- 
tion. Its apical whorls are so much further advanced than those of 
Falsifusus meyeri and similar species that a generic separation seems 
very desirable. Nevertheless it may be best to regard this species and 
the preceding one with it, if it prove of the same type, as a highly 
accelerated lateral branch from F. meyeri. 

Apical whorls accelerated. The first smooth, the succeeding three 
with fine oblique and slightly concave, smooth and closely crowded 
riblets, which at the.end of the fourth volution quickly give way to the 
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coarse rounded ribs cancellated by simple spirals which 
characterize all the succeeding stages. These ribs are 
separated by interspaces which are not infrequently 
twice the width of the ribs. The spirals are simple, 
but between the ribs and on the spindle they are 
nodulose. The aperture is somewhat contracted, and 
the interior of the whorl is lirate. The spindle is 
relatively shorter than in typical Falsifusus, thus giving 
the shell something of a Latirus-like appearance. 
‘ The protoconch of this species resembles somewhat 
Fic. 8. Falst- : : : 
Fucneeahicalis that of Pyropsis perula Aldrich from the Midway beds 
(After John- Of Matthews’ landing. 
son. ) Locality: Alabama Bluff, Trinity River, Houston 
County, Texas (Johnson, Phil. Acad. 6878). — 
Horizon: Eocene, Lower Claiborne. 





FALSIFUSUS (?) SERRATUS (Deshayes). 
(Plate: 1, figs: 9; oA») 
1824. Fusus serratus DESHAYES, Cog. Foss. Env. Paris, t. 2, p. 515, pl. 75, figs. 

12 
1860. ae serratus DESHAYES, Anim. sans vert., p. 253. 

1889. Fusus serratus CosSMANN, Cat. Cog. Foss., p. 178. 

The protoconch of this species consists of several volutions and 
merges into the conch without any definite line of demarkation. There 
are in all nearly two smooth volutions, the first being swollen but de- 
pressed, with the apex buried in the succeeding whorl. It gradually 
increases in size, this increase continuing into the second whorl. On 
the lower part of the second whorl, above the suture, a sharp strongly- 
marked revolving line or spiral occurs, which lies just above the 
suture. After a volution or more it disappears. On the third whorl 
faint costee or riblets occur above this line. These are smooth and 
not cancellated by revolving spirals. They are slightly concave for- 
ward, at the same time they slope obliquely forward from the upper to 
the lower suture. Towards the end of the third volution these ribs or 
coste become stronger and more vertical, and finally they become can- 
cellated by revolving spirals. The whorls up to this point are rounded. 

It is very difficult to state in this case where the protoconch stops 
and the conch begins. In a few specimens a faint growth line appears 
after the first volution or volution and a fourth. This may mark the 
end of the protoconch, which in that case is smooth and without 
ornamentations. If this is the case the nepionic. stage of the shell is 
characterized at first by a smooth half whorl or more, followed by a 
portion of a whorl with simple ribs, and later by the normal round- 
ribbed whorls with well-developed spirals. It seems best on the 
whole to regard this unusual type of ornamentation as belonging to the 
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protoconch stage, which may then be considered as highly accelerated 
as that of Pusus. 

As the shell grows older the shoulder above the central spiral 
gradually becomes flattened, the angulation grows more pronounced, 
and finally flattened spines take the place of the simple carina. The 
ribs at the same time gradually become obsolete below the shoulder 
angle, and later on upon the shoulder as well. Slight undulations, 
however, mark the places where the ribs would cross the carina, and 
on these the flattened spines are prominent. The shoulder is marked 
by three strong spirals with interspaces decreasing in width towards 
the suture. Sometimes two additional finer spirals crowded close to 
the suture and near together occur on the adult shell. Only two 
spirals of the body of the whorl are visible above the suture, and in 
some cases the lower of these is covered up by the edge of the suc- 
ceeding whorl, leaving only one visible. This latter with the central 
spiral developed into a carina, and with the first spiral above the carina 
constitutes the three primary spirals. 

In the final portion of the last whorl of a large and probably 
gerontic individual of this species (pl. I, fig. 9) the spines of the 
angle become fused into a strong carinal ridge. The lines of growth 
at the same time become lamellose, and the aperture is slightly con- 
tracted. 

Throughout the majority of the later whorls, 7. e., in both neanic 
and ephebic stages, the shoulder suddenly turns up below the suture, 
forming a narrow subsutural band and marking the early development 
of a posterior canal in the aperture. This feature, which does not 
generally occur in the Eocene Fusi, is an additional indication that this 
species in its own genus is further developed than are the Eocene Fusi. 

The lines of growth of F. (?) serratus on leaving the suture are 
at first straight for the width of the subsutural band, then curve quite 
abruptly backward, and, after crossing the shoulder angle, curve again 
gently forward. 

This species strikingly recalls Fusus brede Michelotti of the 
Italian Pliocene. It was apparently not until that later period in the 
Tertiary that true Fusus reached that stage of development which the 
present species had reached in the Eocene. 

Localities: Parnes (M. C. Z. 1398, 27739); Epernay (M. C. Z. 
fa07) Paris (M. C. Z. 1399, 1405). 

Horizon: Eocene, Galcaire Grossier. 

The protoconch of this species differs to some extent from that of 
F. meyeri. The first whorl is like that of a true Fusus in some respects, 
while the second partakes of the nature of that of F. meyeri. It is 
most probable that the present species has originated entirely inde- 
pendently of the American Fusoid shells, probably from some Pleuro- 
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tomoid ancestor. If this is true, this species can not be referred 
to Falsifusus, but must be placed in a new genus. 


FULGUROFUSUS gen. nov. 


This is another of the pseudo-forms of Fusus, in 
which the outline and general characters are those of 
Fusus while the protoconch and early whorls are dis- 
tinct. The protoconch is obliquely erect as in Fulgur 
and in Levifusus (?) harrisi Grabau from the lower 
Claiborne of Texas. (See Plate XVII, figs. 5,6.) ae 
does not end in a ribbed portion as in Fusus, but after 
barely one volution an angulation appears near the 
middle and with it a basal carina. This type of proto- 

Fic. 9. Ful- conch is identical with that of Pleuwrotoma dimitiata 
gurofusus quer-  Brocchi and P. coquandi Bellardi, both of which are 
collis. (After fom the Italian Pliocene. 

Harris.) L ‘ 
Genotype: Fusus quercollis Harris. 





FULGUROFUSUS QUERCOLLIS (Harris). 
(Plate XVII, fig. 6.) 
1896. Fusus quercollis Harris, Bull. Am. Pal., vol. I, p. 200, pl. 18, fig. 9 (see 

fig. Q). 

This species is well described by Harris and it is only necessary to 
add the following note to his description. 

The protoconch is Fulguroid, consisting of one whorl which is 
smooth, obliquely erect and with a prominent apex. 

The conch is not distinctly separated from the protoconch, and is 
very early marked by an angulation and a basal carina; 1. e., a strong 
spiral which appears just above the suture. The angulation is pro- 
duced by two spirals which are crossed by vertically oblique semilunar 
riblets. The peripheral spirals are close together and at first equal, 
but later the upper one becomes more prominent and develops finally 
into the strong noduled keel so characteristic of the species. The 
lower spiral becomes fainter, and two others appear below it. None 
occur on the shoulder. 

Locality: Graveyard Hill, Wilcox County, Alabama (Acad. Sci. 
9019) ; Matthews’ Landing, Alabama (Acad. Sci. 8524). 

Horizon: Lower Eocene. 


FULGUROFUSUS RUGATUS (Aldrich). 


1886. Fusus rugatus ALpricH, Bull. I Geol. Surv. Alabama, p. 22, pl. 5, fig. 9. 
1896. Fusus rugatus Harris, Proc. Acad. Nat. Sci. Phil., p. 478, pl. 22, fig. 8. 
1899. Fusus rugatus Harris, Bull. Am. Pal., vol. 3, p. 43, pl. 5, fig. 6 (see fig. 10). 
This species has precisely the same type of protoconch as the pre- 
ceding, but with the beginning of the conch only one spiral appears. 
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which is crossed by vertical ribs much after the manner of a young 
Fulgur. The ribs produce nodules where they cross the angulations. 
The adult whorls show a remarkable sinuosity or notch 
on the periphery, where this is marked with strong 
spirals. This notch is something over a fourth of an 
inch in depth, but becomes filled up later on and dis- 
appears as a notch from the margin. When the spine 
is developed at its maximum the notch extends out- 
ward from the aperture, but later on as the shell is 
built forward the notch comes to project backwards in 
the margin of the shell. This type of spine is precisely 
that found in adult Fulgur, such as F. caricum, and this 
together with the fulguroid protoconch of the present 
species suggests that we have in Fulgurofusus either the 
Eocene ancestor of Fulgur and Sycotypus or a closely 
related lateral branch from that ancestor. Fic. 10. Ful- 

The Fusoid form of the species of Fulgurofusus is  gurofusus ru- 
clearly a case of parallelism and is due to a great ob- 8%". (Ald- 
liquity of whorls and a loose coiling. It is approached Be 
in certain species of Fulgur. From this same stock was undoubtedly 
derived the Levifusus series through such connecting form as L. 
(?) harrisi from the Texas Eocene. 

Localities: Graveyard Hiil, Wilcox County, Alabama (Acad. Sci. 
9018) ; Gregg’s Landing, Alabama (Acad. Sci. 6869). 

Horizon: Eocene. 


tc THE GENUS HEILPRINIA. 
HEILPRINIA gen. nov. 

This generic name is proposed for a number of recent and late 
Tertiary Fusoid shells from the Antillean region and Florida. They 
differ from Fusus in the very remarkable, strongly accelerated proto- 
conch, which is throughout its greater portion crossed by riblets. 
(See detailed description under H. caloosaénsis.) The shells are 
usually close coiled with short spire and bulging whorls. The canal 
is long and the columella usually furnished with numerous short plica- 
tions in the adult. 

Genotype: Fusus caloosaénsis Heilprin. 





HEILPRINIA CALOOSAENSIS (Heilprin). 
(Plate XVIII, fig. 5; Plate VIII, fig. 21.) 
aus caloosaénsis HEILpRIN, Trans. Wagn. Free Inst., vol. I, p. 68, pl. I, 
Pa 
1890. cis caloosaénsis Datu, Tert. Moll. Fla., pt. 1, p. 127. 
1892. Fusus caloosaénsis DAu1, ibid., pt. II, p. 234, pl. 14, fig. 3 (see fig. 11). 
The protoconch in the specimens seen has a small rather pointed 
end, and is smooth for about a third of a volution. There is, however, 
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a slight hollow in the upper whorl of some specimens, as if a partial 
volution had been broken away. The smooth whorls are followed 
by whorls with narrow sharp riblets, which are close together on the 
upper part of the whorl, but separate towards the center until they are 
from two to four times their width apart, and then approach each 
other again towards the umbilical side of the whorl, their lower ends 
being hidden by the succeeding whorl. This type of riblets con- 
tinues for about a third or a half volution, after which the riblets be- 
come concave forward, on the upper part of the volution and convex 
forward on the lower portion. The outline is something like a reversed 
letter S. The general slope of the riblets is downward and forward. 
After the completion of the first ribbed volution the riblets become 
more crowded, but the interspaces are of irregular width. Fine spiral 
lines make their appearance between the ribs, where 
they are hardly visible even with a magnifier. 
After the completion of over one and a half ribbed 
volutions of the protoconch the riblets merge into 
the ribs of the conch, there being no definite varix. 
Towards the end the ribs are vertical and subequally 
spaced. There appears to be a very fine barely 
visible spiral sculpture on the ribbed portion of the 
protoconch, traces of which have been seen through- 
out. 

The conch begins with whorls which almost 
from the outset show an angularity. This is due 
to the strengthening of the three central spirals, 
the middle one being strongest, while the lower one 
is covered by the edge of the succeeding whorl. The 
shoulder is flat and even gently concave, and has one 
spiral near the center and another just below the 
suture. The passage appears to be direct from protoconch to angu- 
lated whorl. 

Not until the beginning of the fourth volution or sometimes much 
later is there any intercalation of spirals, and then only on the shoulder 
next to the suture band. Later, another spiral appears between this 
last one and the suture band. Intercalation also occurs between the 
lower of the three primary spirals and the spiral next below, but it 
is rarely observed on other parts of the shell. Very faint revolving 
lines may, however, be seen between most of the spirals. 

The inner lip is not commonly developed to any extent except in 
adult individuals. On it is shown the influence of the spirals, pro- 
ducing pseudo-plications. There are also short horizontal plications 
which make a considerable angle with the former. 

The general characters of the species have been so well described 
by Dall that they need not be given here. A remarkable specimen 





Fic. 11. Heil- 
prinia caloosaén- 
sis. (After Dall.) 


PHYLOGENY OF FUSUS AND ITS ALLIES. 89 


of this species occurs in the collection of the U. S. National Museum 
(cat. 97494 pars.). The spire of this specimen is nearly turbinate, the 
sutures being hardly impressed. A strong vertical ribbon-like border 
marks the upper portion of the later whorls, and gives the shoulder a 
very concave aspect. The whole appearance of the shell is like that of 
some turbinate Pleurotomoids. 

Localities: Caloosahatchie River, Florida (Nat. Mus. 97494) ; Shell 
Creek, Florida (Nat. Mus. 113220) ; Waccamaw River (Wagn. Free 
Inst.) ; Florida (M. C. Z. 27799). 

Horizon: Pliocene. 


HEILPRINIA CALOOSAENSIS var. CAROLINENSIS (Dall). 
1892. Fusus caloosaénsis var. carolinensis Dati, Tert. Moll. Fla., pt. 2, p. 234, 

pl. 14, fig. 4a (see fig. 12). 

1889. Fusus caloosaénsis var. carolinensis DAL, Blake Moll., pl. 20, fig. 4. 

The type specimen of this variety shows an additional very minute 
half whorl or more on the protoconch, so that altogther there occurs 
a complete volution without riblets, but this portion of the protoconch 
is very small. This is followed by one and one 
half volutions, which is ribbed as described for 
the protoconch of H. caloosaénsis. The young 
conch appears bicarinate because the lower of the 
three spirals on each whorl is progressively 
covered by the succeeding whorl. The later 
whorls become more bulging and a strong sec- 
ondary spiral appears between the middle and 
lower of the primary ones, the latter being barely 
visible above the suture. In some specimens the 
shoulder is less depressed, sloping flatly upward 
to the lower of the three spirals of the preceding 
whorl, resembling in this respect more the normal 
form. Intercalated spirals in these specimens do ; 
not appear until the final whorl. Fic. 12. Heilprinia 

This variety is stouter than the normal form  ¢aloosaénsis var. caro- 
of the species, and shows a slight advance upon linensis. (After Dall.) 
it in that the ribs become obsolete much earlier. It apparently con- 
nects this species with H. equtalis. 

Localities: Tilly's Lake, South Carolina (Nat. Mus. 112349) ; 
Waccamaw, S. C. (Nat. Mus. 11455); Cape Fear (Nat. Mus. 8695). 

Horizon: Pliocene, Waccamaw beds. 





HEILPRINIA EQUALIS (Emmons). 


1858. Fusus equalis Emmons, Geol. Rep. North Carolina, p. 250, fig. III. 
1862. Neptunea equalis Conrap, Proc. Acad. Nat. Sci. Phil., p. 560. 
1890. Fusus equalis Dati, Tert. Moll. Fla., pt- I, p. 126. 

1892. Fusus equalis DALL, ibid., pt. 2, p. 234, pl. 14, fig. 3b. 
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The protoconch and young conch of this species and of H. 
caloosaénsis are almost absolutely identical. The early whorls are 
slightly less concave than in some specimens of H. caloosaénsis but 
more concave than in others. On the fourth whorl the ribs disappear 
and the spirals become fainter, the whorls at the same time changing 
from a subangular to a rounded contour. The fifth volution of. this 
species is rounded while the same in H. caloosaénsis is still angular with 
strong spirals. Intercalated spirals appear in the third volution, and 
in the sixth and later volutions they have reached a uniform size with 
the primary ones and no new ones appear. 

A very old specimen of this species has the spire somewhat 
elongated and the spirals are sharp, with very fine intercalated ones 
on the last whorl. ‘The lire of the inner lip and the posterior canal 
are of the type which occurs in H. caloosaénsis, the outline of the 
aperture being, however, more oval. The aperture of H. caloosaénsis 
is strongly contracted just below the body whorl. 

For further description see reference given above. 

Localities: Duplin County North Carolina (Nat. Mus. 112381); 
Magnolia, Duplin County, North Carolina (Nat. Mus. 114549, 114550, 
also at Wag. Free Inst.); Natural Well, Duplin County, North 
Carolina (Nat. Mus. 114548). 

Horizon: Miocene (?) (If H. caloosaénsis is Pliocene, then H. 
equalis is probably not Miocene, and should normally occur with if not 
later than H. caloosaénsis. The Pliocene age of this latter species is 
accepted by all authorities.) 


HEILPRINIA EXILIS (Conrad). 

1832. Fusus exilis CONRAD, Foss. shells Tert. Form. N. Am., p. 17, pl. 3, fig. 2. 

This is another modification of the type of the genus. The proto- 
conch has not been observed, but it is most probably of the same type 
as that of H. caloosaénsis. The shoulder in the earliest whorl observed 
is concave, with three strong spirals at the angle. The lower of these 
spirals is barely visible above the suture, the succeeding whorl covering 
its lower half. The first spiral on the shoulder next above the peripheral 
spirals is strong and sharp. The next one is weaker. This prominence 
of the first of the shoulder spirals gives the whorl a rounded appear- 
ance. ‘This feature becomes more accentuated as the shell grows older. 
Ribs continue through five whorls, then quickly disappear and only 
strong, subequal and sharp spirals remain, between which are single 
finer ones. The primary spirals are about equal on the shell, there 
being seven and later eight of these between the sutures with inter- 
calated secondary spirals between all. The outline of the aperture 
is more oval still than that of H. equalis. This latter species is inter- 
mediate between H. exilis and H. caloosaénsis. In H. exilis the aper- 


PHILOGENY OF FUSUS AND ITS ALLIES. gt 


ture and general form approach closely Fusus closter from the West 
Indies, except that the species is somewhat less stout. There is some 
variation, however, in the proportional length and slenderness of the 
spire in H. exilis. 

The young of this species agrees well with H. caloosaénsis, while 
the later whorls are more advanced than any in that species. (Advance 
is not used here in the sense of progression, for the change is in reality 
a degeneration. There is, however, an advance along the path followed 
by these species in their development, both ontogenetic and phylo- 
genetic. ) 

Locality: Alum Bluff, upper beds Florida (Nat. Mus. 97493). 

Horizon: Miocene (Transition Oligocene to Miocene, Dall). 


HEILPRINIA TIMESSA (Dall). 
1889. Fusus timessus Dati, Blake Moll., vol. 2, p. 166. 
1890. Fusus timessus Dati, Tert. Faun. Florida, pt. 1, pl. 7, fig. 6. 

This shell in its spire agrees most closely with H. exilis from Alum 
Bluff (upper bed), Florida. It has, however, the contracted aperture 
in the adult, which marks the stout variety of H. caloosaénsis, but this 
is much less marked in the young. The protoconch is of the same 
type. It is solid, as shown by broken specimens. The bicarinate 
aspect of the early whorls is strongly marked from the beginning, 
owing to a covering up of the third spiral. The whorls have a some- 
what more rounded aspect, as in the later stages of H. extlis. The 
ribs are strong, in some specimens even bulging. They die out toward 
the end of the fifth volution, after which there are only faint undula- 
tions. The spirals are very sharp; secondary spirals appear toward the 
end of the ribbed whorl. 

The character of the sculpture of the adult is like that of H. evilis. 
An immature H. timessus superposed on an H. exilis of about the same 
age shows only a slightly more contracted lip in the former—the dif- 
ference is not so great as is that between the two varieties of H. 
caloosaénsts. 

Ai, exilis and not H. caloosaénsis appears to represent the ancestral 
form of H. timessus. The species has changed very slightly since the 
time of the Alum Bluff beds. The remarkable contraction near the 
beginning of the anterior canal, which is so like that of H. caloosaénsis, 
is in both cases probably a senile characteristic, as suggested to the 
writer by Dr. Dall. 

Localities: Station 2316, Gulf of Mexico, 50 fathoms on coral, temp. 
74 degr. Off Key West (U. S. Fish Com. Nat. Mus, 93652); 
Station 2134, 254 fathoms on sand, south of Cuba (Nat. Mus. 93653) ; 
Station 2404, Gulf of Mexico, 60 fathoms on sand, between Mississippi 
delta and Cedar Keys (Nat. Mus. 83495); Station 2411, Gulf of 
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Mexico, between Tampa and Tortugas, 27 fathoms on sand (Nat. Mus. 
93051). 

HEILPRINIA BURNSII (Dall). 
1890. Fusus burnsit DALL, Tert. Moll. Fla., pt. 1, p. 126. 

This species has the H. exilis type of whorl and sculpture, but is 
longer and more slender. The bicarination of the early whorls is 
marked. The shoulder is not so concave as in H. exilis, but the spirals 
and method of intercalation are similar. The fifth or sixth whorl of 
H. exilis has in general the character of the second to the fifth whorls 
of H. burnsii. 

Locality: Petersburg, Va. (Nat. Mus. 97492). 

Horizon: Miocene. 

HEILPRINIA BARBARENSIS (Trask). 
1855. Fusus barbarensis TRAsK, Proc. Cal. Acad. Nat. Sci., vol. I, p. 41. 
1903. Fusus barbarensis TRASK, ARNOLD, Pal. and Strat. San Pedro, Cal., p. 224, 

pl. IV, fig. 15. 

The protoconch of this species is worn in nearly all the specimens 
seen, but in one the sculpture of H. caloosaénsis was noted. The rib- 
lets on the final portion of the protoconch merge into the ribs of the 
conch. 

The conch shows three strong central spirals, the lower of which 
is just above the suture. Intercalated spirals appear on the fourth 
whorl of the conch. The angulation of the whorls is never very pro- 
nounced, and the canal is slightly deflected. In many individuals the 
last whorl or two are ribless. 

This species agrees very closely with H. burnsii, which is slightly 
more angular, with thicker ribs and stronger central spirals. The 
intimate relation of these two can not be questioned. 

Localities: Dead Man’s Island, San Pedro; also various localities 
along the west coast of America (Nat. Mus. 124746); Santa Barbara 
(Trask). 

Horizon: Pliocene. 
HEILPRINIA ROBUSTA (Trask). 


1855. Fusus robustus TRASK, Proc. Cal. Acad. Nat. Sci., vol. I, p. 41. 
1903. Fusus robustus TRASK, ARNoLD, Pal. and Strat. San Pedro, Cal., p. 226. 


This species is like the preceding when young, but has a more flat- 
tened shoulder and more bulging whorls in the adult. The specimens 
are shorter and not so slender. It is clearly a descendant of the pre- 
ceding species. 

Locality: Fossil—San Pedro (Nat. Mus.) ; Recent—Santa Barbara, 
California (Nat. Mus. 7157, E. Jewett, 32399, Stearns coll.) ; Catalina 
Island (Nat. Mus. 32340, Stearns coll.). 

Horizon: Pliocene to Recent. 

Fusus rugosus Trask (Arnold), p. 226, pl. IV, fig. 7) appears to 
belong here. 





PHYLOGENY OF FUSUS AND ITS ALLIES. 93 


If we accept the geologic horizon as given for these species,* we 
have great difficulty in arranging the species in their proper biologic as 
well as geologic relation. The following may serve as an attempt: 


RECENT. H. timessa. HI. robusta. 

HI. robusta. H. carolinensis. 
PLIOCENE. 

H. barbarensis. H. caloosaénsis. 


. | . . 
(Intermediate varieties | j 
[Ree ene H. equaliig, -------- | oe 


MI0cENE. H. burnsii. 





MED OM UU a, ca cng aaa 
OLIGOCENE. ——_ FH. caloosaénsis-like 
ancestral type. 


15. THE GENUS EUTHRIOFUSUS Cossmann. 


This generic name was proposed by Cossmann (Paléoconchologie 
comparée 4me liv., p. 27, Oct., 1901) for Fasciolaria burdigalensts 
Basterot, a type which had been frequently referred to Fusus. I had 
previously used the generic name Fusiolaria in manuscript for this 
species, but Cossmann’s name having been published has priority. The 
following generic diagnosis is new. 

Fusiform shells with condensed spire which approaches that of 
Fulgur. The protoconch (pl. XVIII, fig. 16) is turbinate, consisting of 
about two smooth apical whorls, gradually increasing in size, followed 
by a whorl or more with strong oblique, slightly concave riblets. It 
gradually merges into the conch, in which the ribs are vertical and 
extend from suture to suture. An angulation appears in the first 
whorl of the conch, outiining a shoulder, which later on becomes con- 
cave from the development of a posterior canal and a corresponding 
subsutural band. Spirals numerous, crowded, intercalations appearing 
in the nepionic whorls. In the neanic whorls the ribs begin to dis- 
appear and are found as nodulations only on the periphery of the later 
whorls in most cases, though they sometimes persist throughout (in 
retarded species). 

Genotype: Fasciolaria burdigalensis Basterot. 


EUTHRIOFUSUS BURDIGALENSIS (Basterot). 
(Plate VIII, figs. 1-8, 16, 20, 22; Plate XVIII, fig. 16.) 
1820. Le Fuseau de Bordeaux De France, Dict. Sci. Nat. T. XVII, p. 541. 
1825. Fasciolaria burdigalensis BAsTERoT, Mem. Soc. d’hist. Nat. Paris, T. 2, 
p. 66, pl. VII, fig: 11. 
1827. Fasciolaria burdigalensis Gratetour, Bull. Soc. Linn. Bord., T. IT. 





*See Dall, Table of Tertiary Horizons. 
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1840. Fasciolaria (Fusus) burdigalensis GRATELoUP, Conch Foss. Tert. L’Adour, 
Pl elem osm One amet aTe 
1856. Fusus burdigalensis HOrneES, Foss. Moll. Tert. Beck. Wien, p. 296, pl. 32, 
figs. 13, 14 (with bibliography). 
toot. Euthriofusus burdigalensis CosSMAN, Ess. Pal. Comp. 4me liv., p. 28, pl. 
Teeter ies atext tig.) ie 
Since De France applied only a French name to this species, merely 
listing it without description, he can not be considered the author of 
the specific name, as is generally done. Basterot’s description and figure 
are the first published, and as he was the first to use the specific name 
he must be considered its author. Basterot’s figure is of a specimen 
similar to that given in Plate VIII, fig. 6, and described below. The 
protoconch is of the type described under the genus. 


Var. TUBERCULOSUS Grateloup (fig. 6). 
(Plate VIII, figs. 1-3.) 

“Anfract. ad suturas tuberculiferis” (Grateloup). 

The following description applies only to the specimens figured, 
with others from the same locality. They appear to be referable to 
Grateloup’s variety. 

The early (nepionic) whorls of the conch are round with simple 
ribs extending from suture to suture, and crossed by spirals of moderate 
strength. In the smaller specimen figured there are nearly three volu- 
tions of this type. In the neanic stage the shoulder becomes flattened, 
and the peripheral angulation appears. This stage merges into the 
ephebic, in which the ribs become restricted to the body of the whorl, 
the shoulder remaining ribless and slightly concave in contour. The 
spirals have become faint on the adult portion of the shell. On the 
periphery the ribs cause a nodulation, but this is subdued. 

Locality: Leognan, France (M. C. Z. 1321). 

Horizon: Miocene. 

This is the most primitive variety seen. It retains the simple 
ribbed character through the adult. 


Var. CARINATUS var. nov. 
(Plate VIII, figs. 4, 5.) 

In this variety and in the succeeding ones the whorls are angular 
almost from the beginning, though the first whorls may show a sub- 
angular or almost rounded contour. The ribs cause a strong tubercula- 
tion at the periphery, and this, together with the flattened shoulder 
and the numerous spirals, gives the young shell a strong resemblance 
to Fusus rostratus. The ribs become obsolete in the fourth or fifth 
whorl, but the angulation continues in the form of a faint keel to the 
end. In the more primitive types the ribs persist as nodules on the 
keel, thus connecting this variety with the preceding one. Generally, 
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however, the nodules disappear after a while and the keel or carina 
alone remains. In old individuals the keel may disappear, this portion 
of the whorl having the characters of the typical form of the species. 

Localities: This and the succeeding varieties are found in great 
abundance in the vicinity of Bordeaux, and in the Vienna Basin. The 
detailed localities are given below. 


The Typical Form of the Species. 
(Plate VIII, fig. 6; also figs. 7, 8.) 

Basterot’s original description is as follows: 

“F, testa transverse presse lineolata, lineis inaequalibus; anfractibus 
superioribus solum plicatio, subtuberculatis.” 

In this form the keel is lost early, the last whorls of the conch being 
rounded in contour. In some specimens the keel is not at all developed, 
and the rounded whorls follow immediately upon the subangular 
ribbed whorls. Spirals are very numerous, increased by intercalation, 
which becomes prominent in the fifth whorl. 


Var. MAJOR Grateloup (fig. 7). 


(Blate VIII, fig: 22. 

“Anfract. carinatis ad medium subnodosis.” —(Grateloup.) 

This variety is large and robust. Following the tuberculated stage 
a carina appears on which spines of moderate strength are formed. 
These are of the type found in Fulgur carica, though they are not so 
pronounced as in that species. Some of the specimens of this variety 
have a striking resemblance to species of Fulgur from the American 
Tertiary this resemblance being due, however, to parallelism and not 
to genetic relationship. These spines appear in some specimens after 
the disappearance of the tubercles, and the formation of the carina stage 
(Pl. VIII, fig. 8). They thus indicate a distinct line of development 
for this variety. 

The relations of these varieties may be expressed as follows: 


var. major. F. burdigalensis 
| (typical). 
(= Ss —var. carinata. 


var. tuberculosus. 


A form identical with Basterot’s typical form was figured by 
Grateloup under the name var. sublevigata with the following de- 
scription : ‘‘ Testa minore fragile laevigata.” 

There is some variation in the slenderness of the species, but most 
individuals have a strongly convex or bulging body-whorl. All speci- 
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mens show a strongly lirate outer lip, a strong posterior canal, a pro- 
nounced transverse plication on the columella, just below the canal, 
and usually a faint oblique grove on the columella. 

Localities: The localities given by Basterot for this species are 
Leognan, Saucats, and Merignac, France. In the following list the 
numbers refer to the collections of the Museum of Comparative Zoology. 

Var. tuberculosus Leognan (M. C. Z. 1321); Dept. Landes (Mm 
C. Z. 1323) ; Castel Arquato (?)* (M. (C.Z. 1324); Cabannes-St. Pam 
Dax (1329); Leognan et Saucats (27802). 

Var. carinatus Bordeaux (1315, 1316); Paris Basin (?)* (1377: 
1318) ; Leognan et Saucats (1319). 

Typical form: Leognan et Saucats (1320, gerontic, 27801) ; Bord- 
eaux (27803, 27804, also young 1322, accelerated, 1314). 

Var. major: Steenabrunn, Vienna Basin (1327, 1328) ; Leognan et 
Saucats (27800). 

Besides the varieties given above, the following have been named 
by Grateloup: var. scabra, contorta, aspera, calcarata, plicata, dubia. 

Horizon: Miocene. 


C,. -PHYLOGERON CAR USD As 


15. THE GENUS CYRTULUS Hinds. 
(1843. Hinps, Ann. and Mag. Nat. Hist., vol. XI, p. 256.) 

This genus was made by Hinds for the reception of a remarkable 
gastropod shell found in the Pacific Islands. In its young stages this 
species is a typical Fusus, and might be classed with the colus series, 
with the species of which it agrees in all its general characteristics. 
The adult whorls, however, show a remarkable deviation from this 
slender Fusoid growth, consisting of thick irreguiar whorls, loosely 
wrapped about one another with a complete loss of shoulder, spirals, 
ribs and other surface features, and with a complete obliteration of the 
characteristic form of the young. 

This type of structure, which may be designated melongenoid, 
from its characteristic occurrence in Melongena melongena and related 
species, is essentially an accentuated development of old age char- 
acteristics of the type found in normal Fusi in senescent individuals. — 
In the present type it has become an established characteristic and from 
a gerontic feature has been pushed back to the ephebic and even 
the late neanic stage through the operation of the law of acceleration. 
Species of this genus, then, must be considered as phylogerontic Fusi, 
1. €., species which are typical Fusi when young, but when adult are 
characterized by structural features found only in extreme old age 
individuals of the normal Fusus series. 

It has become customary to unite this genus with the Eocene genus 
Clavilithes described earlier by Swainson. These two genera have, 


* Probably an error. 
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however, no genetic relation whatever, belonging to entirely distinct 
families of gastropods, and having only an external resemblance in 
their respective adult stages. This resemblance is often very close 
when the adult stages are alone considered, but the great differences 
are at once shown when the young are examined. This resemblance is 
simply a case of parallelism, in which features of the same type recur 
in corresponding stages of otherwise entirely distinct individuals. This 
is a case similar to the noncoiling of the Cretacic Ammonoids, where 
this feature recurred in a number of phylogerontic individuals be- 
longing to entirely distinct genetic series. To class Cyrtulus and 
Clavilithes together is as great a mistake as to unite the genera 
Macroscaphites and Ancyloceras under the same generic name, simply 
because they are both partly uncoiled Ammonoids. 


CYRTULUS SEROTINUS Hinds. 
1843. Cyrtulus serotinus H1nps, Ann. Mag. Nat. Hist., vol. XI, p. 257. 
1844. Cyrtulus serotinus Htnps, Zool. Voy. H. M. S. Sulphur, vol. 2, p. 13, pl. 

Temes. 02) 13: 

The protoconch of this species has been fully preserved on only 
one of the specimens seen (Am. Mus. Nat. Hist.), though another 
specimen (Nat. Mus. 91755) and several others in the American 
Museum show the last portion. It is prominently developed, consisting 





Fics. 13 and 14. Cyrtulus serotinus. Coll. Bost. Soc. Nat. Hist., 278. 


of nearly two and a half volutions. It ends abruptly with a varix, and 
the normal round-whorled and ribbed type of Fusus conch begins as 
abruptly; the last whorl and a quarter of the protoconch are finely 
ribbed vertically as in Fusus, with which this portion agrees perfectly. 
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The initial whorl, however, is not so swollen and elevated as is usual 
in Fusus, but is rather depressed. In spite of this difference in the 
initial whorl the final portion of the protoconch and the early whorls 
of the conch are so typically of the Fusus type, that the derivation of 
Cyrtulus as represented by this species from Fusus can not be doubted. 

It is to be noted that the ribs of the protoconch are more numerous 
than in Fusws, and are closely crowded. There is a suggestion of the 
Falsifusus type of protoconch in the apical part, but the second whorl 
is typically Fusoid. 

The conch is at first indistinguishable from a young Fusus of the 
colus series. The whorls are round with rounded ribs separated by 
interspaces of about their own width. After seven or eight whorls 
of this type the turriculus stage comes to an end, being slowly replaced 
by the toreumus stage. The shoulder angle it at first barely defined, 
being indicated by the prominence of two central spirals. At this 
stage intercalated spirals first appear. The shoulder angle gradually 
becomes more distinctly defined, thus fully establishing the toreuwmus 
stage. With this the spirals become less sharp, the ribs disappear and 
the whorls become irregular, the later added portions reaching up onto 
the earlier whorls. The angulation and the tubercles disappear, and 
the spirals become more and more obsolete. The whorl becomes 
smooth, thickened and enveloping. The posterior canal of the aperture, 
always a gerontic feature, becomes strong and causes a shelf or flattened 
shoulder on the upper portion of the whorl, next to the suture. The 
spindle becomes more enveloped, and its form obliterated as the ephebic 
whorls of this phylogerontic species are thickened. This results in the 
production of a melongenoid form. The aperture becomes elongate as 
in Pyrula, Fulgar, etc., and in extreme cases a tendency to uncoil and 
form an umbilicus is shown. This melongenoid portion of the shell is 
covered by a smooth brown periostracum. The preephebic whorls 
show the coloration of Fusus. 

An old specimen (Nat. Mus. 130896) shows three whorls wrapped 
around each other on about the same plane. 

Localities: Indo-Pacific (Nat. Mus. 130896, 91755, Dall) ; Pacific 
Islands (B. S. 278, also Mayo coll.) ; Nonkahiva, Marquesas group, 
S. Pacific (M. C. Z. 964, 963, Am. Mus. Nat. Hist., numerous speci- 
mens). 

Habitat: In nine fathoms among sand, Hinds (Tryon). 


15, THE EOCENE CEAVILITTHOlDs: 


Under this heading will be described the various species of Eocene 
Fusoid shells which have assumed a melongenoid growth and are com- 
parable to Cyrtulus or Clavilithes, with which latter they are generally 
classed. 
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CLAVELLOFUSUS gen. nov. 


The species of this genus are generally placed under Clavilithes, and 
all of them are united with Clavilithes paristensis (Mayer-Eymar) 
(=C. deformis (Solander) Cossmann) which is the C. longevus 
(Lamarck not Solander) of most authors. Even so high an authority 
as Mons. Cossmann refers all the species of this genus to that one 
species of a genus which, though related to the present one, is never- 
theless quite distinct. ; 

The genus is characterized by the long slender spire, the whorls of 
which in the more primitive species rest upon each other in the manner 
of the slender Fusi. The ribs are strong and far apart, and the proto- 
conch consists of not more than two and a half volutions, the last one 
of which is sparingly ribbed and the first obliquely erect as in Fusus. 
The whole protoconch is minute and markedly different from the coarse 
many-whorled protoconch of Clavilithes with its depressed “‘naticoid” 
apical whorl. The sutural shelf is abrupt in this genus, delimited 
by a sharp angle, and either horizontal or sloping slightly inward. 
The shell has considerable resemblance to the recent Cyrtulus, but 
differs from that genus in the character of the young conch as well as 
in the details of the protoconch. Finally Cyrtulus, the modern fuso- 
melongenoid, is a direct descendant of the modern Fusi, while Clavello- 
fusus, the Eocene fuso-melongenoid, appears to be a descendant of the 
Eocene Fusi, and is unknown outside of the Paris Basin. 

Genotype: Clavellofusus spiratus sp. nov. 


CLAVELLOFUSUS SPIRATUS sp. nov. 

(Type Plate I, fig. 23; see also Plate I, figs. 17, 20 and 26; Plate XVIII, fig. 4.) 

The protoconch of this species has only been seen in two specimens, 
in only one of which (Acad. Sci. 8024, Plate XVIII, fig. 4) it was 
completely preserved. It is minute and Fusoid in its apical portion, but 
consists of about two and a half volutions, a character never found in 
Fusus, but characteristic of Cyrtulus. The second whorl is scarcely 
larger than the first, and in the last portion is marked by faint vertical 
riblets which are very obscure in the specimen illustrated, but in a speci- 
men in the collection of the Museum of Comparative Zodlogy (1099) 
these vertical riblets are better shown though still faint. They are thin 
and smooth. There is no final varix, but the protoconch stops abruptly 
and the ribbed conch begins as abruptly. In one specimen (M. C. Z. 
1097) faint revolving spirals are shown on what appears to be the final 
portion of the protoconch; these cease abruptly and the coarse-ribbed 
conch begins as abruptly. The protoconch appears to be umbilicated, 
the umbilicus disappearing on the completion of the protoconch. In the 
illustrated specimen a few strong vertical riblets occur toward the end 
of the protoconch. They are rather distant and are followed by the 
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ribs of the conch. The protoconch of this genus, therefore, combines 
the characters of Fusus and Clavilithes, and this, together with the 
characters of the conch, indicates that Clavellofusus occupies a posi- 
tion intermediate between Fusus and Clavilithes. 

The conch begins with nearly uniformly rounded whorls, with 
equal and uniform ribs, which, however, quickly become swollen in the 
center, and then die out towards the suture. They are widely separate 
and crossed by uniform spirals. In some cases the ribs are separated 
by interspaces equal to three or four times their own width, and the 
spirals generally show a perfect gradation in thickness and in spacing, 
from the periphery to the sutures. Intercalated spirals appear in about 
the fifth or sixth volution. 

All the whorls of the early stage are globular, and embrace about 
a fourth of the preceding whorl. The spire is, therefore, much more 
elongated and slender than in species of Clavilithes. 

In the early neanic the ribs change from a definite sharp and dis- 
tinct outline to an ill-defined one, becoming more of the nature of 
undulatory wrinkles. In the later neanic they become obsolete, as 
do also the spirals. Intercalation begins in the late neanic, seldom 
earlier. 

The ephebic whorls are globular at first, and free from ribs or 
spirals. A very faint shelf is developed next to the suture which grad- 
ually grows broader. This shelf is caused by the development of a 
deep and strong posterior canal, and it is accentuated by the slight con- 
vexity of the later whorls, by their strong embracing of the preceding 
whorls up to or beyond the middle and by the consequent slight depres- 
sion of the suture. ; 

In the met-ephebic stage the whorls have changed from a rounded 
to a cylindrical form, the sides of the whorl becoming parallel to the 
longitudinal axis of the shell. This gives the shell a rigid appearance 
which is very marked. The sutural shelf is very pronounced at this 
stage. It is sharply delimited at the margin, and makes a right angle 
or something less with the outer face of the shell. It slopes slightly 
inward from the sharp shoulder angle. This species may be compared 
with accelerated individuals of Clavilithes parisiensis, in which the 
sutural shelf appears in the conjunctus stage. Except for the long 
spire, 1t could be considered a parallel to Clavilithes subscalaris. The 
distinctive generic characters allow, however, ready separation. 

Injured and gerontic individuals show a decrease in the size of the 
aperture and a loss of the characteristic sutural terrace or shelf. In 
such individuals the inner lip also separates from the columella, thus 
showing a contraction of the aperture on all sides. 

The specimen illustrated in fig. 20, pl. I, is somewhat more ac- 
celerated than the typical forms. The stage with round whorls and 
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shelf is short, the whorls quickly becoming cylindrical. In this respect 
this shell approaches Clavellofusus macrospiratus. Fig. 16, pl. I, is 
a young shell of Clavellofusus, still in the ribbed (Fusus) stage, which 
may belong to this species. 

Localities: Paris Basin (M. C. Z. 27731, 1098) ; Soissons (M. C. Z. 
foog; 1100); Chaumery (M. C. Z. 27746); Cuise Lamotte (M. C. Z. 
27750) ; Montmiraille (M. C. Z. 27785) ; Comprigne (M. C. Z. 1096, 
Type). 


Horizon: Lower Eocene. 


CLAVELLOFUSUS TUBERCULATUS sp. nov. 
(Type Plate I, fig. 19.) 
(See also figs. 18 and 22, Plate I.) 

This species is less accelerated than the preceding, which passes 
through the stage at which this species stops. The early stages are 
as described for C. spiratus, there being six or more of the ribbed whorls 
(counting those which are broken away). In the last two whorls 
before the shell becomes smooth the ribs gradually become obsolete, 
finally disappearing altogether. The spirals, however, continue for 
atime. This gives two short stages comparable to the dameriacensis 
and conjunctus stages in the Clavilithes series. 

Thus, the penultimate whorl is free from ribs, but marked by 
spirals. It is rounded and is closely appressed to the preceding one, 
there being no sutural shelf. This may be compared to the sub- 
conjunctus stage. The spirals gradually become obsolete, the shell 
then being comparable to Clavilithes conjunctus. Before the complete 
disappearance of the spirals, the sutural shelf appears, which is char- 
acteristic of the last whorl, this retaining its convex contour, but being 
free from spirals. This is the adult stage of this species, judging from 
the size of the shell. It corresponds to the late neanic or early ephebic 
stage of C. spiratus which passes beyond in the adult stage, where it 
assumes a cylindrical form of whorl. 

Specimen fig. 18 (pl. I) may represent a young of a somewhat ac- 
celerated individual of this species, though it is perfectly possible that 
it might in the adult have assumed a cylindrical whorl, and thus be- 
come a C. spiratus. The ribs become obsolete in about the sixth 
whorl, the spirals disappearing shortly after. The shelf appears 
shortly after the disappearance of the ribs, the contour of the whorl, 
however, remaining convex. The shell, therefore, is in the tuberculatus 
stage. Specimen fig. 22 is likewise in the tuberculatus stage, and 
judging from the strong convexity of the whorls probably represents 
an immature Clavellofusus tuberculatus. The shelf appears very soon 
after the disappearance of the ribs, the spirals becoming very faint on 
the ribless whorls. Fig. 18 is from Soissons, fig. 22 from Cuise. 
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This species corresponds to Clavilithes tuberculosus Desh., which 
in that series occupies the same stage in development. 

Localities: The type specimen is fron Guise (MI'@) Z: 27720) 5 
Soissons (Ve-C, 2.27732). 


Horizon: Lower Eocene. 


CLAVELLOFUSUS MACROSPIRATUS sp. nov. 
(Type Plate I, fig. 28.) 
(See also Plate I, figs. 21, 24, 25 and 27.) 

This species is the most accelerated of the group, paralleling the 
French Clavilithes macrospira Cossmann, or the British C. solandert 
Grabau, of which these specimens seem at first sight to be diminutive 
representatives. The early stages are as in the other species of this 
genus, but the ribbed whorls are fewer in number. The last of this 
series of whorls lose their rotund character, the ribs at the same time 
changing into mere undulations. With the disappearance of the ribs, 
or even before this, the sutural shelf appears, the whorls at the same 
time becoming cylindrical. This implies a complete dropping out 
of the tuberculatus stage, i. e., the stage characterizing the adult 
Clavellofusus tuberculatus. This stage generally occurs in unaccel- 
arated species of this and other series, following the ribbed, and pre- 
ceding the cylindrical-whorled stage. The present species appears, 
tnerefore, to be derived from C. spiratus, through a process of accelera- 
tion by elimination, the tuwberculatus stage being eliminated. 

The majority of the specimens of the genus which have been seen 
in the collections belong to this species, the group as a whole being 
strongly accelerated. 

In fig. 25 of plate I is shown the young of the most accelerated 
individual of this series which has yet come under my observation. 
The ribbed stage is well developed, and while the whorls are still 
marked by coarse ribs, a sutural shelf appears. At first the whorls 
continue round, but soon they assume the cylindrical form with the 
sides parallel to the main axis of the shell. The ribs, however, con- 
tinue, there being about a whorl and a half, which are furnished with a 
shelf and ribs at the same time. It might be considered that we have 
here a ribbed tuberculatus stage followed by a ribbed cylindrical or 
subconic stage. 

This is, therefore, an example of an accelerated type, in which one 
feature (the shelf) has become excessively accelerated, appearing while 
some of the other primitive features are still retained. In the latter 
part of the ribbed and shelved whorls the shelf or terrace even projects 
slightly, suggesting the scalaris stage of the Clavilithes series (vide C. 
scalaris). There is some considerable variation in the number of 
ribbed whorls and the appearance of the sutural shelf. This is illus- 
trated in the specimens figured on plate I. 
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This species occurs with the others of this genus at Cuise in the 
Paris Basin. It is commonly classed as a variety of Clavilithes 
parisiensis Mayer (==C. deformis (Sol.) Cossmann or C. longevus 
(Lamarck) of Deshayes and other authors). 

Localities: Cuise (M. C. Z. 1097, 27730); Comprigne (M. C. Z. 
27740). 

Horizon: Lower Eocene. 

Young specimens of this generic series can not generally be placed 
in the species to which they belong, since all the species have in young 
stages the characters of more primitive species of the series and assume 
their true specific characters only in the adult stage. Thus fig. 16 is 
in the ribbed stage, resembling the most primitive type of the series, of 
which, however, no representative has been found (unless the Eocene 
species of Fusus be considered such). Certainly if an adult specimen 
with the characters of fig. 16 were found, it would have to be placed near 
the true Fusi, since the protoconch and other characteristics of such a 
species would approach those of that genus. The ribs of the early 
whorls of Clavellofusus are more widely spaced than is the case with 
any species of Fusus 1 have seen, but this feature may occur in shells 
which otherwise conform to the characteristics of that genus. This 
stage then is the Fusus stage of the Clavellofusus series, just as the 
young of Cyrtulus represents the Fusus stage of that series, and clearly 
indicates the ancestry of that genus. In the Clavilithes series, this 
stage is represented by C. rugosus, and is there known as the rugosus 
stage. (For further discussion see beyond p. 105.) 

In like manner it will be seen that specimen fig. 18 is in the tuber- 
culatus stage, being comparable to an adult C. tuberculatus of this 
series, or an adult C. tuberculosus of the Clavilithes series. It may 
remain in this stage, simply increasing in size, or it may develop into a 
C. spiratus by adding a cylindrical whorl. 

A constant and very characteristic feature of the species of this 
genus is the sharp angle between the sutural shelf, and the side of the 
whorl. This is particularly marked where the whorls have assumed 
the cylindrical habit of growth. The shelf generally slopes inward 
and downward, rather than upward as in Clavilithes of the Paris Basin, 
in which the angle is also more rounded. In this respect these shells 
are similar to Clavilithes solanderi Grabau of the English Eocene, in 
which the same type of shelf exists. The pointed apex and the small 
size of these shells are also distinguishing features. 

Localities: The three species given above, together with inter- 
mediate forms, and probably other species, occur together in the Lower 
Eocene of the Paris Basin. 

Horizon: Lower Eocene, Sables inférieurs, Paris Basin (Deshayes). 

Synonymy: Fusus longevus var. A. Deshayes, Coq. Foss. env. 
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Paris, T. II, pl. 74, fig. 21. 1824. Clavilithes longevus Lam. var. 
of authors generally. C. deformis var. Cossmann. 


THE GENUS CLAVILITHES Swainson. 


*k 
‘ 


This genus was instituted by Swainson in 1840,* as a substitute 
for Clavella, which he had established a few years earlier (18357) for 
Fusus longevus Lamarck (Deshayes) (= F. parisiensis Mayer-Eymar ) 
and allied types. The later generic name would not hold, were it not for 
the fact, apparently unknown to Swainson, that Clavella was used by 
Oken in 1815 for a crustacean. Swainson included Fusus no@ in his 
genus, a practice carried out by every subsequent writer. That species 
is, however, strikingly distinct from F. longevus of Lamarck and 
Deshayes, and is here separated under the generic name Rhopalithes. 
Swainson’s description leaves no doubt as to which species belong to 
his genus, for he gives the characteristics of F. longevus (fF. parisiensis 
May.) and not those of F. noe. 

The protoconch of this genus is very striking, and is distinctive, 
though there are other genera, apparently not very closely related to 
this genus, which have similar or perhaps even identical protoconchs. 
The first whorl of the protoconch is depressed and naticoid, with a 
minute apical portion. The whorl gradually enlarges, but after the 
first volution the proportional increase in size is much less, so that the 
whorls produce a nearly cylindrical protoconch. There are from two 
and a half to four whorls, thus giving the protoconch a distinctly 
papillose appearance. The protoconch is umbilicated and very gen- 
erally contains from one to several septa. There is no final varix, and 
the line of separation between protoconch and conch can not generally 
be indicated. In some specimens (fig. 15) a sharp line marks a cessa- 
tion of growth, but whether that is the end of the protoconch or merely 
a temporary interruption in the building of the protoconch is not clear. 
The fact that this line is not found in all specimens suggests that it is 
only an individual characteristic and does not necessary mark the end 
of the protoconch. ‘This view is strengthened by the fact that similar 
lines occasionally occur on other parts of the protoconch, where they 
mark a slight interruption of growth. Sometimes a slightly wrinkled 
appearance is produced by these lines, which give a faintly ribbed 
aspect to the protoconch in places. A few simple smooth ribs occur 
before the normal ribs of the conch appear, and between these smooth 
ribs are generally to be found faint revolving lines. These do not, 
however, affect the ribs. It is a question difficult to answer whether 
this portion belongs to the protoconch or to the conch. As the change 
is not a very abrupt one we may assume that the embryonic stages 


* Swainson, “ Treatise on Malacology,” p. 304, p. 90. 
+ Swainson, “ Elements of Conchology.” 
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merged gradually into the embryonic, and that hence no sharp line 
is to be drawn between the two. Judging from analogy with other 
fusoid shells we are, | believe, justified in relegating this portion with 
the primitive ribs to the protoconch. 

The conch always begins with round whorls, which are ornamented 
by coarse widely separated ribs and by strong sharp spirals. This 
portion of the shell may be very short, and the ribs may become almost 
obsolete or the whole shell may consist of rounded, ribbed and spiralled 
whorls. This latter is the case in the primitive species, such as C. 
rugosus, which might well be separated generically from Clavilithes. 

In the typical species of the genus the ribbed whorls are succeeded 
by smooth irregular whorls of the melongenoid type. These show 
progressive differentiation in the various species, according to the 
degree of acceleration characteristic of each. 

The columella is without plaits. 

The genus is confined to the Eocene. 

Type: Clavilithes parisiensis (Mayer-Eymar), = Clavilithes long- 
@vus Lam. (Deshayes) non-Solander. 


CLAVILITHES RUGOSUS (Lamarck). (Emend. Grabau.) 


(Plate IX, figs. 1-8; also text fig. 15.) 
1803. Fugus rugosus LAMARCK, Ann. du Mus., t. I, p. 316. 
1816. Fusus rugosus LAMARCK, Tab. Encyc. Meth., pl. 425, fig. 6. 
1823. Fusus rugosus LAMARCK, Coq. Foss. Env. Paris, p. 56 (pars). 
1837. Fusus rugosus DESHAYES, Cog. Foss. Env. Paris, t. 2, p. 519 pars, pl. 75, 


figs. 4-7. 
1889. Clavilithes rugosus CossMANN, Cat. Coq. Foss. Eoc. Envy. Paris, p. 174. 


The protoconch of this species is papillose, the number of whorls 
varying from three to four. It is smooth throughout the earlier whorls, 
but marked in the final (?) portion of the last whorl by smooth narrow 
vertical riblets which are widely separated. ~ At first the interspaces 
are smooth, but later revolving lines—the beginning of the spirals— 
appear, but these do not cross the riblets. The number of riblets varies 
from three to five. 

The conch begins with rounded whorls with strong uniform rounded 
ribs which are rather narrow and separated by interspaces several times 
as wide as the ribs. They are crossed by strong sharp and uniform 
spirals of which from five to six are visible. After a volution or two 
the spirals in the center of the whorls become stronger and sharper, 
producing strong cusps at the crossing of the ribs. The latter become 
stronger, broader and less defined and a subsutural band appears, 
indicating the presence of a posterior canal. 

In the adult the ribs are somewhat less distinctly defined and the 
subsutural band and posterior canal more profound.  Intercalated 
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spirals sometimes appear, occurring at times even in pre-ephebic stages. 
The shoulder is somewhat flattened, and near the suture becomes 
slightly concave. The lines of growth are not infrequently strong and 
imbricating, strongly cancellating the spirals; which are sometimes 
nodose at the intersection. 

Gerontic characteristics are shown by the 
separation of the inner lip from the columella, 
and the consequent formation of an umbiicus 
(pl. IX, fig. 3). Also by the disappearance" or 
the ribs and the excessive development of the 
posterior canal. 

An elongated variety of this species is figured 
in fig. 8, plate IX. In this the whorls are loosely 
coiled, appearing more rounded; the ribs are more 
pronounced throughout, and secondary spirals 

Fie.15. Clavilithes are well developed. This latter feature marks 
rugosus, the proto- this variety as more accelerated in development in 
conch of fig. 7, pl. IX. ‘ : 

this respect, than the normal species. 

Localities: Paris, Basins (M. CZ) 3800037372778 vane oem 
Grignon (M.-C. Z: 1374, 1379, 1375). Vato Mi @s Zea voudeaie 
Cr ier: 

Horizon: Calcaire Grossier ; Eocene. 





CLAVILITHES DAMERIACENSIS (Deshayes). 
(Plate X, figs. 5 to 8; Plate XI, fig. 6.) 
1866. Fusus dameriacensis DESHAYES, Anim. sans vert., T. 3, p. 256, pl. 85, figs. 

23, 24. 

The protoconch of this species is of the normal papillose type, of a 
little more than three volutions, umbilicated and with septa. The last 
portion is furnished with fine vertical riblets which are smooth, but 
have fine thread-like spirals in the interspaces. This merges into the 
normal whorls of the conch. 

The conch is ribbed and spirally striate from the beginning, the 
whorls changing from the cylindrical form of the protoconch to a 
rounded one. They embrace up to the middle of the preceding whorl, 
thus making the ribbed spire less elongate. This is the chief difference 
between the young of this species and C. rugosus. The ribs, at first 
strong and widely distant and uniform throughout, increase in strength 
on the periphery but become obsolete towards the sutures. In the 
fourth or fifth volution the ribs disappear altogether, while at the same 
time intercalated spirals appear between the primary ones. The spirals 
are uniform and equidistant except near the suture, where they are 
more crowded. ‘The last whorl or two of the conch are ribless, rounded 
and covered with more or less strongly marked spirals, which become 
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weaker, however toward the end. The subsutural band and posterior 
canal are well developed and characterize all the whorls from the 
neanic on. It is generally emphasized by a concavity which marks the 
upper portion of all the later whorls, and is also faintly traceable on the 
earliest ones. 

The characteristic features of this species are the strongly ribbed 
young spire, in which there are from three to five volutions, and the 
spirally striate ribless volutions of the adult. Both these features 
show that this shell is still quite primitive when compared with the 
other species of this series, in which the spire is scarcely ribbed, and the 
last whorls are smooth and free from spirals. 

The rounded whorls without ribs, but with spirals, mark the 
dameriacensis stage of the species of this series. When present this 
stage always follows the ribbed rugosus stage. The present species, 
C. dameriacensis, consists of these two stages, the development of both 
being about equal. 

Locality: Paris Basin (M. C. Z. 27750, 27724, 27775, 27778). 

Horizon: Middle Eocene, Calcaire Grossier (Desh.). 


CLAVILITHES CONJUNCTUS (Deshayes). 
(Plate X, fig. 6; Plate XI, figs. 1-5.) 
1837. Fusus conjunctus DESHAYES, Coq. Foss. Env. Paris, t. 2, p. 527, pl. 70, 

figs. 16, 17. 

1889. Clavilithes conjunctus CossMANN, Cat. Coq. Foss., p. 174. 

The protoconch of this species consists of from three to four volu- 
tions, and has all the characteristics normal to this series. It merges 
into the conch. 

The conch is spirally striate, the spirals being uniform and equidis- 
tant. Towards the end of the first volution undulations appear, and 
these in some specimens in the collection rise to the distinctness of 
ribs. They are never very prominent, however, and after two or three 
volutions they disappear again. Thus the rugosus stage is condensed 
in this species. This is followed by a short dameriacensis stage, in 
which the ribless but round whorls are marked by strong spirals. 
These spirals are strongest on the upper portion of the whorl, but 
become faint and finally obsolete on the lower portion. Intercalated 
spirals appear usually in the second or third volution of the conch, 
though in some specimens they do not occur until considerably later. 

The whorls of the dameriacensis stage are succeeded by those of the 
conjunctus type. ‘These, the final and typical whorls of this species, 

are still rounded but perfectly smooth or with the spirals so weak as 
to be scarcely visible. This represents the next stage in advance of 
the dameriacensis stage, and when well developed requires a condensa- 
tion of the earlier stages to make room. On typical specimens between 
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two and three whorls of this type exist, and from one to two whorls 
of each of the preceding. In some specimens the ribbed rugosus 
stage is scarcely developed. 

All the changes are gradual and the stages merge into each other. 
The variations of this species lie between C. damertacensis and C. 
parisiensis, and the varieties approach the one or the other, according 
to the smaller or greater amount of acceleration which they have 
experienced. The greatest variation is in the length of the ribbed 
portion of the spire, some specimens of this species approaching the 
more accelerated specimens of C. dameriacensis and establishing a com- 
plete gradation between the two species. 

The concavity seen on the whorls of C. dameriacensis is also slightly 
traceable on the adult whorls of some specimens of C. conjunctus 
(Plate XI, fig. 1). It usually contains faint spirals while the re- 
mainder of the whorl is smooth. The concavity is also indicated on 
Deshayes’ figure. 

The neanic stage of this species (Plate XI, fig. 3) is the structural 
equivalent of the ephebic stage of C. dameriacensis, the shell in both 
cases being characterized by the absence of ribs, and by well-developed 
spirals. The conjunctus characters may be assumed long before the 
shell has reached full size. In that case the young C. conjunctus 1s 
indistinguishable from the young C. partsiensis which passes through 
a conjunctus stage before it attains the parisiensis character of the 
adult. We may, however, assume with good reason that young shells, 
in which the rugosus stage persists long and is succeeded by a 
dameriacensis stage, will probably not pass beyond the conjunctus stage, 
1. ¢., that these are immature C. conjunctus. On the other hand those 
shells in which the early stages are abbreviated or eliminated, will 
probably pass beyond the conjuncius, and into the parisiensis stage; 
these, therefore, are the young (neanic) of C. parisiensis. No sutural 
shelf or terrace appears on this species, though it may appear in an 
extremely gerontic individual. Nevertheless, in some adult specimens 
there is a slight thickening below the suture, producing a subterraciform 
appearance. This is precisely the character of the whorls of an im- 
mature C. parisiensis. The adult C. conjunctus, therefore, is the struc- 
tural equivalent of the neanic C. parisieisis. 

Each stage is characterized only by the features which belong to 
the adult whorls of the species after which the stage is named. Thus 
the dameriacensis stage is that portion of the shell in which the whorls 
are round without ribs and marked by spirals. The species (dam- 
eriacensis) must, however, have these characters in the adult whorls 
and it must have a rugosus stage preceding it. This rwgosus stage 
may be long or short—in the typical specimens it is long. We may 
find, however, specimens in which acceleration is confined to the early 
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stages; 1. ¢., the rugosus stage may be condensed and the damertacensis 
stage remain for a longer time, probably through adult stages. This 
would still be a C. damertacensis, but a variety in which the early stages 
are accelerated. Thus specific characters are based on adult char- 
acteristics to a large extent; i. ¢., on the stage which the adult has 
reached in development. If a specimen should be found in which 
the rugosus stage has been dropped altogether and the dameriacensis 
stage follows on the protoconch, and never reaches the conjunctus stage 
even in the ephebic condition, it might be desirable to call it another 
species, even though the adult has the true characters of Ff’. dameria- 
censis. It is not likely, however, that acceleration would act so locally 
for we may expect that the spirals become obsolete and a true conjunctus 
stage appear. Ina highly accelerated C. conjunctus the rugosus stage 
may be eliminated, but not the dameriacensis stage. On the other hand, 
acceleration may act not in the nepionic but in the neanic stage (Plate 
XI, fig. 2). The rugosus stage may be well developed, and may 
have strength to resist condensation so to speak, but the dameriacensis 
stage may be less resistant, and hence be eliminated by acceleration. 
Thus the conjunctus stage may follow immediately upon the rugosus, 
without or with but a short dameriacensis stage between. 

Again, acceleration may act equally on all stages, condensing the 
earlier ones, but not eliminating any of them. Then the typical form 
of the species is produced. 

Localities: Paris Basin (Cuise) (M.C. Z. 1068) ; Parnes (M: C. Z. 
1065, 1066, 27743) ; Chaumont (Acad. Sci. 6882); Paris Basin (M. 
ieee. 1007, 27704). 

Horizon: Middle Eocene, Calcaire Grossier. (Also recorded by 
Deshayes from the Sables moyens, Upper Eocene.) 


CLAVILITHES CONJUNCTUS, senile variety. 
(Plate XIII, fig. 10.) 


This specimen differs from the normal form of the species in its 
acceleration of senile characters, which in the present individual appear 
in the late neanic and early ephebic stages. The chief characteristic 
is the looseness of the coil at these stages, which results in the pro- 
duction of an external sutural canaliculation. A slight looseness of 
coiling is observable in some typical young of C. conjunctus, and in 
the present individual a similar slight looseness goes back to the late 
dameriacensis stage. The separation increases steadily, until the speci- 
men at the age and size of the early ephebic of a normal C. conjunctus 
shows a very decided loosening of the last whorl. Coincident with this 
feature the last whorl has become more cylindrical, departing from 
the rounded character normal to C. conjunctus. The aperture has also 
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become more elongate and narrower, the outer lip being nearly straight 
instead of uniformly curved as in typical individuals of C. conjunctus. 

In the character of the whorl and the outline of the outer lip, as 
well as the profundity of the posterior canal, this shell approaches the 
young of C. parisiensis, but that species has a sutural shoulder or ter- 
race, and not a canal, as in the present individual. The features are 
sufficient for specific distinction, but since only one specimen is known 
it is better to consider it a gerontic or highly accelerated individual. 

Horizon and Locality: Paris Basin, Cale. gross. (Grobkalk.) Coll. 
Bron (M.*C. 221105): 


CLAVILITHES PARISIENSIS (Mayer-Eymar). 


(Plate X> figs 105; Plate ely fics! 7-0) 
1803. Fusus longevus LAMARcCK, Ann. du Mus., t. I, p. 317. 
1816. Fusus longe@vus var. LAMARCK, Encycl. Meth., pl. 425, fig. 4; also F. cla- 

vellarus var., ibid., fig. 2 a—b. 

1837. Fusus longevus DEsHAYES, Coq. Foss. Envy. Paris, t. 2, p. 525, pl. 74, 

figs. 18, 19. 

1840. Clavilithes longevus SwAINson, Treatise on Malacology, p. 304, fig. 72 b. 
1866. Fusus longevus DESHAYES, Anim. sans vert., t. III, p. 256. 
1877. Fusus (Cyrtulus) parisiensis MAyER-EymMaAr, Pal. Pariserstufe von Ein- 

siedeln, p. 89. 

1889. Clavilithes deformis COSSMANN, Cat. Coq. Foss. Eoc. Envy. Paris, p. 173. 
Not Murex longevus SOLANDER, Brander’s Foss. Hants., 1766, p. 22, pl. II, fig. 40, 

pl. VI, fig. 73. 

Not Murex deformis SOLANDER, ibid., p. 22, pl. II, figs. 37-38, pl. VIII, fig. 83. 

It is very unfortunate that the well-known type species of the genus 
Clavilithes, the Fusus longevus of Lamarck, should have to suffer 
transference from one specific name to another. Since the specific 
name was preoccupied by Solander in 1766 for a totally distinct species 
of the British Eocene it can not be retained for the Paris Basin species, 
the type of the genus. M. Cossmann, the eminent French authority 
on the fossils of the Paris Basin, has recognized this point, and sought 
to rectify it by applying Solander’s name F. deformis to the type 
species, holding that the French species is identical with the British one 
to which Solander applied that name. I feel convinced that that is a 
mistake. The types of Solander’s Murex deformis were very young 
specimens, the one in the early nepionic, the other in the early neanic 
stage. The protoconch in both cases is heavy and irregular, of the 
type shown in the specimen pl. XIV, fig. 5. The early whorls are also 
depressed or flattened in the upper exposed portion, thus producing 
a trochoid rather than a naticoid apex. 

It seems to me highly probable that the specimens figured by 
Solander are the young of the large species so characteristic of the 
British Eocene, which is herein described under the name Clavilithes 
solanderi, new species, and which Solander figured as a variety of his 
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Murex longevus (Sol. fig. 93). (See pl. XIV, figs. 5 and 6, and 
pl. XV, figs. 1 and 2.) It is not improbable, however, that the young 
specimen of Solander’s figure 37 may prove to be the young of C. 
longevus (Solander) not Lamarck (pl. XIV, fig. 8). 

This leaves Mayer-Eymar’s name F. parisiensis, proposed in 1877, 
as the only available one for the type of the genus Clavilithes. This is 
certainly a most appropriate name, since the species in its typical form 
is unknown outside of the Paris Basin. 

In view of the uncertainty which is attached to the types of Sol- 
ander’s Murex defornus, and in view of the fact that this species was 
based on material too young to allow determination of its true specific 
relationships, I propose to discard Solander’s name deforms entirely, 
and to apply the name C. solanderi nom. nov., to the large characteristic 
species of Clavilithes of the British Eocene. 


DESCRIPTION OF CLAVILITHES PARISIENSIS. 


The protoconch is of the normal papillose type, with minute apex, 
and naticoid early whorls. No varix has been observed. On the 
latter part of the smooth portion a few faint vertical plications exist. 
Faint spirals are visible between. 

In all the broken specimens the septum appears as a funnel-shaped, 
curved closing element of the protoconch. The septum makes about 
a third volution, so that the tip is perhaps half a volution further within 
the protoconch. The distal end (tip) of the septum is uniformly 
rounded and lies free in the cavity of the protoconch with the excep- 
tion of that portion which lies next to the columella, which is generally 
united with the latter. The protoconch is still umbilicated at this stage. 
There is some variation in the form and outline of the septum in dif- 
ferent individuals. Septa have also been noticed in later portions of 
the shell, after the normal characters of the conch have appeared. 
Similar septa have also been observed in other species of this genus. 

The conch begins with whorls which are ribless but marked by 
strong revolving lines or spirals. These are uniform, subequal, at 
first closely crowded, later more and more widely separated. 

The succeeding portion varies somewhat. In one variety, which is 
strongly accelerated, the ribs are almost obsolete, the whorls being 
smooth, except for the spirals (pl. XI, fig. 7). In another less 
accelerated variety, the ribs are quite strongly developed, of the 
rugosus type, distant and bulging near the center. Intercalated spirals 
appear in the third whorl of the conch or later. When the ribs are 
well developed the whorls have the aspect of the young C. dameria- 
censis, from the close coiling of the volutions and the strong develop- 
ment of spirals (pl. XI, fig. 9). 
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The rugosus stage is succeeded by a dameriacensis stage, which is 
usually short and consists of rounded whorls, free from ribs, but 
ornamented by strong spirals. With the disappearance of the spirals 
the dameriacensis merges into the conjunctus stage, which is, as a rule, 
strongly developed in this species, even though the dameriacensis stage 
should be absent. This is particularly the case in the varieties with a 
short or obsolete rugosus stage, the suppression of which leaves room 
for the development of the dameriacensis and conjunctus stages (pl. XI, 
fig. 7). When, however, the rugosus stage persists, the damertacensis 
and conjunctus stages are abbreviated, the parisiensis stage following 
soon after the rugosus (pl. XI, fig. 9; pl. X, fig. 10). In this 
respect fig. 8 of pl. XI is intermediate between fig. 7 and 9g of 
the same plate. In some accelerated individuals the rugosus stage 
is almost eliminated, but the ribless, spiralled dameriacensis stage is 
well marked. This is followed by the parisiensis stage, the conjunctus 
stage being eliminated. In the early stages of the more characteristic 
specimens of this species the subsutural concavity on the upper part 
of the whorls, which is characteristic of C. conjunctius, is well developed. 

In the adult or ephebic stage, a sutural shelf is developed and the 
aperture contracts until the side of the whorl is parallel to the longi- 
tudinal axis of the shell. The body-whorl thus becomes cylindrical. 
This is the parisiensis stage, and when it occurs in conjunction with 
the conjunctus and rugosus stages we have a typical C. parisvensis. 
The dameriacensis stage may or may not be present, according to the 
degree of acceleration which the shell has experienced. Variation 
is also produced by the unequal acceleration of different stages of 
the shell, one or the other of which may be developed at the expense 
of the adjoining one. Thus a number of varieties are produced which 
shade into each other and connect this species with others of this series. 

In an injured or gerontic specimen (M. C. Z. 1o81, pl. X, fig. 10) the 
last portion of the last whorl assumes again the features of the con- 
junctus stage. The shoulder disappears and the lines of growth be- 
come lamellose and crowded while the whole whorl becomes more — 
globose. Similar features are seen in injured specimens of all sizes. 
The shoulder expression of the whorl below the suture is not at once 
regained, but a rounded indefinite form, lying between C. parisiensis 
and C. conjunctus is produced. One specimen only has been observed 
(M. C. Z. 1093) in which the last part of the last whorl, of a moderate 
sized specimen had a projecting shelf similar to that of C. scalaris. The 
specimen is from Auvers. 

Localities: Chaumont (M. C. Z. 1073, Agassiz) ; Parnes (M. C. Z. 
1075, Baucault, 27753, Duval) ; Grignon (M. C. Z. 1079, rosr, Duval; 
Acad. Sci. 8025, 6892) ; Mt. St. George (Cossmann) ; Chaumery (M. 
GC. Z. 1076, Koninck, 27787) ; Cuise (MiG. Z. 1005): Paris) (inate aeae 
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1009, 1072, 27752, 1078, 1118; 27725, 27755, 27750; Auvers (M. C. Z. 
maa); Loins (M. C. Z. 27758). 


Horizon: Eocene (Middle; Deshayes). Calcaire grossier. 


CLAVILITHES TUBERCULOSUS (Deshayes). 


(Plate X, fig. 4.) 
1837. Fusus tuberculosus DESHAYES, Coq. Foss. Env. Paris, t. 2, p. 522, pl. 73. 
figs. 14, I5. 
1889. Clavilithes tuberculosus COSSMANN, Cat. Coq. Foss., p. 174. 

The shell here illustrated, though immature, appears to be a distinct 
species derived from C. dameriacensis. I have identified it with 
Deshayes’ Fusus tuberculosus, which, as far as description and illustra- 
tion allow us to judge, has the characters found in the shell under con- 
sideration. The early stages are like those of C. dameriacensis, the 
rugosus stage being represented by a number of ribbed whorls and the 
dameriacensis stage by spirally striate rounded whorls. Toward the 
end of the latter, however, the sutural shelf characteristic of C. 
parisiensis is developed, without the change from a rounded to a 
cylindrical form of whorl. This association of dameriacensis and 
conjunctus type of whorl with parisiensis shelf appears to be character- 
istic of this species and indicates an unequal acceleration, where a feature 
characteristic of a late stage in one series is added to those character- 
istic of an earlier stage in the same series. In other words, one feature 
is accelerated while the others are correspondingly retarded in develop- 
ment. The subsutural concavity characteristic of C. conjunctus is 
strongly developed in this species, and to this is due the rotund char- 
acter of the whorl, which is ordinarily lost with the development of 
the sutural shelf. This shelf is an independent development in this 
species. 

The ribs of the rugosus stage of this species are usually much 
stronger than those of the corresponding stage of C. dameriacensis, and 
give the characteristic tuberculous appearance at the suture. Since 
the specimens which I have seen are all immature it is impossible to be 
certain that they do not represent the young of the next species (C. 
subscalaris). As will be shown later, C. swbscalaris passes through 
a stage (neanic) which is the structural equivalent of the adult 
(ephebic) stage of C. tuberculosus. 

A specimen from the middle Eocene of Parnes (Acad. Sci.) which 
has been identified by Cossmann with this species has more the char- 
acters of an excessively thick-set and short-spired C. rugosus. The 
whorls are bulging, and the ribs are far apart and swollen in the middle. 
They become obsolete toward the sutures, below which there is a strong 
concavity. On the last whorl the ribs are fainter, and the concavity 
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is strong. There is no sutural shelf, and the spirals are strong. This 
is probably an immature shell in which the shelf has not yet appeared. 
The shelf is shown in Deshayes’ figure of this species. 

Localities: Paris (M. C. Z. 1116, Koninck) ; Parnes (Acad: (Sem 
6901, Cossmann, M. C. Z. 27760) ; Grignon (B. S. 1412). 

Horizon: Middle Eocene, Calcaire Grossier. 


CLAVILITHES SUBSCALARIS sp. nov. 
(Type Plate XII, fig. 9; var. Plate X, fig. 1; Plate XII, figs. 1-3, 7, 8, 10-12) 

This species is generally classed with C. parisiensis to which it bears 
a close resemblance in many respects, and especially to accelerated indi- 
viduals of that species. It is, however, a much more accelerated species 
and typical individuals are readily distinguished. The early stages 
are generally much condensed, and the characteristic sutural shelf 
appears in the early whorls, usually before the characteristics of the 
early stages have disappeared. 

In the pre-ephebic stages this species has all the characters of C. 
tuberculosus, but it passes beyond that stage, assuming the cylindrical 
shelved whorls characteristic of C. parisiensis with which it is identical 
only in the ephebic stage. 

The diagnostic characters may be summed up as follows: Proto- 
conch and earliest volutions normal. The ribbed stage occupies usually 
a few whorls only. Succeeding ribless whorls are generally convex, 
but soon merge into the cylindrical ones. The sutural shelf appears 
with the disappearing of the ribs, sometimes earlier. It is strongly 
developed, often projects outward to some extent, but does not form 
the distinct rim of Clavilithes scalaris. Adult stage as in C. parisiensis. 

The most prominent character of this species is the early appear- 
ance of the sutural shelf which is also characteristic of C. scalaris. But 
that species forms a projecting sutural rim or flange in the adult which 
does not occur in C. subscalaris. There are many intermediate forms 
which connect this species with C. parisiensis, and hence some author- 
ities consider them conspecific. It may, however, be emphasized that 
similar gradations exist between practically all the species of the genus. 

The variations of this species are readily determinable from a con- 
sideration of the various ways in which the stages can be combined. 
By acceleration of one and retardation of another character, distinct 
and important varieties are produced which form the connecting links be- 
tween the primitive species on the one hand, and the highly progres- 
sive on the other, thus showing an uninterrupted development goy- 
erned according to the law of acceleration. 

An individual showing all the stages is illustrated in fig. 7 of pl. XII. 
In this specimen about two whorls are in the tuberculosus stage, fol- 
lowed by one and a half whorls with parisiensis characteristics. A 
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strongly accelerated variety is shown in fig. 3, pl. XII, and a slightly less 
accelerated one in fig. 2 of the same plate. In the first of these speci- 
mens the protoconch which consists of three and a half volutions is 
followed by a smooth and spirally striate rounded whorl. This and 
the succeeding whorls embrace each other closely, thus producing a 
short and swollen spire. Faint undulations occur on some of the 
whorls but there are no ribs. There are two spirally striate whorls 
without shelf (dameriacensis stage). The shelf appears in the third 
whorl. Toward the end of the fourth whorl the spirals have become 
obsolete and the whorl changes from rounded to cylindrical. A very 
pronounced posterior canal is developed. In fig 2 the whorls embrace 
in a similar manner but about two whorls of the rugosus stage (ribbed) 
are retained. With the disappearance of the ribs the sutural shelf 
makes its appearance, and later the spirals disappear. A subtuberculosus 
and a tuberculosus stage is produced. This is followed by a short 
parisiensis stage. Fig. 1 of plate XII represents another accelerated 
variety. Here the shelf appears while the ribs are still represented by 
undulations (this may be called a rugoso-tuberculosus stage). This is 
succeeded by a very short tuberculosus stage (the spirals having dis- 
appeared with the ribs), and this quickly merges into the parisiensis 
stage. The rugosus stage is very persistent, there being at least four 
complete volutions. Fig. 4 of plate XII represents an immature C. 
parisiensis which has scarcely passed beyond the conjunctus stage. 
The last part of the whorl shows a deformation. 

A strongly marked variety from Paris is shown in fig. 8 of plate 
XII. This might well be considered a distinct species. The spire is 
short and the last whorl is thick, condensed and with a long anterior 
canal. The protoconch is furnished with a few narrow vertical riblets. 
These are followed by the normal ribs of the conch which are character- 
istic of about three volutions. A sutural shelf is formed, before the 
ribs fully disappear, giving a short rugoso-tuberculosus stage. A short 
subtuberculosus stage (like tuberculosus but with spirals) follows, and 
is in turn succeeded by a smooth tuberculosus stage. These three 
shelved and round-whorled stages are very short, and soon give way to 
the cylindrical whorls of the parisiensis stage. Thus the present variety 
of C. subscalaris consists of a rugosus, a short rugoso-tuberculosus, a 
short subtuberculosus, a longer tuberculosus and a_ well-developed 
parisiensis stage. 

Figs. 5 and 6 of plate XII show young specimens of accelerated 
varieties of perhaps this species, but more probably of C. scalaris. In 
fig. 5 the ribbed stage is absent altogether, having been dropped out 
(acceleration by elimination). The whorls are all round and spirally 
striate, intercalated striz arising in the third whorl. The sutural 
shelf appears while the spirals still continue (suwbtuberculosus stage). 
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In fig. 6 the ribs are very faint, but otherwise the specimen is like 
the preceding except that in the last portion of the last whorl the shelf 
projects slightly outward as in C. scalaris. This occurs before the 
disappearance of the spirals which are simple, or with intercalations 
only in the upper part of the whorl. In fig. 10 is shown a young speci- 
men in the ftuberculosus stage, the shelf appearing at about the 
time of the disappearance of the spirals. In fig. 11 is shown a 
specimen in which the shelf is faintly marked in the ribbed stage, 
though perhaps scarcely sufficiently to be considered a rugoso-tuber- 
culosus stage. The subtuberculosus stage is very short, having been 
practically eliminated. The tuberculosus stage occupies about half a 
volution, and is followed by the parisiensis stage. In figs. I, Io and 11 
the ribbed whorls (rugosus stage) are unusually persistent. 

Fig. 9, the type of the species, is a strongly accelerated individual 
of the Clavilithes series. The shelf appears in the fourth whorl before 
the ribs have disappeared (rugoso-tuberculosus stage) and rapidly be- 
comes prominent. The spirals disappear with the ribs, thus cutting 
out the subtuberculosus stage. The tuberculosus stage continues for 
about half a volution or more, and then merges into the parisiensis 
stage. The shelf becomes very prominent and begins to project beyond 
the shell below, thus faintly approaching the characters of the scalaris 
stage. This stage, however, does not occur. 

Fig. 12 shows a differently accelerated individual. The rugosus 
stage is short and faintly ribbed, the shelf not being formed until the 
disappearance of the ribs. A short subtuberculosus and longer tuber- 
culosus stage occurs, and then the parisiensis stage becomes strongly 
developed. This, therefore, is a typical C. suwbscalaris only with the 
earlier stages differently accelerated than in fig. 9. 

A specimen from Loins, France (M. C. Z. 27754), is extremely 
accelerated. There are two and a half normal rugosus whorls, then a 
subsutural thickening occurs, which soon develops into a shelf. This 
though narrow is pronounced. There are nearly two volutions which 
have ribs and a shelf, the latter even projecting slightly after the 
scalaris manner. ‘The spirals disappear half a volution or more before 
the ribs, the latter gradually passing into undulations. Shortly after 
the disappearance of the ribs the whorls become cylindrical and the 
shelf is no longer rimmed. 

Localities: Paris (M. C. Z. 1077, Bronn; 1071, Lyell; 1102, Duval, 
1070; 27748, Duval; 27757, Dyer) ; Cuise-Lamotte (M. C. Z. 27749) ; 
Chamery (27744; 27745 Type; 27769 young?); Nanteuil (M. C. Z. 
1074, Reneault); near Nantes (M. GC. Z. 27751); Parmes (Vin @ ee 
27742); Chaumont (M. C. Z. 27747); Loins (M. ‘G. Z: 27754, Dyeme 

Horizon: Middle Eocene, Calcaire Grossier. 
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CLAVILITHES SCALARIS (Lamarck). 


(Plate X, figs. 2, 3; Plates XIII, figs. 13, 15-20.) 


1816. Fusus scalaris LAMARCK, Encyclop. Meth. Tab., 425, fig. 7. 
1822. Fusus scalaris LAMARCK, Anim. sans vert., t. VII, p. 134. 
1837. Fusus scalaris DesHAyES, Coq. Foss. Env. Paris, t. 2, p. 525, pl. 72, figs. 


03). 14. 

1866. ee scalaris DESHAYES, Anim. sans vert., t. III, p. 257. 
1889. Clavilithes longevus CossMANN, Cat. Coq. Foss., p. 172. 
Not Murex longevus SOLANDER, Brander’s Foss. Hants., p. 22, pl. II, fig. 40, and 

pl. VI, fig. 73. 1766. 

This species is the terminal member of the series as far as devel- 
oped within the Parisian province. It is a highly accelerated type, 
the ribbed rugosus stage being very short or dropped out altogether. 
The sutural shelf begins early while the spirals are still strong on the 
subtuberculosus whorl. Not infrequently the shelf appears in the ribbed 
whorls, forming a rugoso-tuberculosus stage. In some specimens the 
shelf appears as early as the third volution. A tuberculosus and a 
parisiensis stage normally follow the subtuberculosus stage, but one or 
both may be absent in highly accelerated varieties. The final stage of 
this species—the scalaris stage—is brought about by the deepening 
of the depression below the suture. The shelf as a consequence pro- 
jects beyond the whorl as a rim. Coincidently the shoulder has become 
very wide and is bordered by the swollen edge of the rim. The pos- 
terior canal corresponding to this form of shelf has a T-shaped outline. 

There are several distinct varieties of this species. In the most 
typical one (see Deshayes’ figure) the shoulder appears after two or 
three whorls of the conch and the ribs are almost obsolete. The pro- 
jecting rim may appear while the shell is still in the fwberculosus stage; 
t. e., round smooth-shelved whorls without spirals. Or it may appear 
simultaneously with the appearance of the parisiensis stage; 7. e., when 
the smooth-shelved whorl becomes cylindrical. The subtuberculosus 
stage may be crowded out and the tuberculosus stage follow directly 
upon the rugosus. Again, both subtuberculosus and tuberculosus 
stages may be eliminated, and the parisiensis stage follow upon the 
rugosus stage. 

Numerous other variations are possible, and their characteristics 
may be determined by permuting and combining the characters of the 
various stages and substages in every manner possible. In a large 
collection all or nearly all these possible variations may be found, since 
hardly any two individuals are exactly alike. Except in the most 
accelerated individuals a neanic C. scalaris and an ephebic C. sub- 
scalaris are structurally equivalent, and every C. scalaris has the char- 
acters of-an adult C. subscalaris before it acquires those typical of its 
Own species. ° 
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Specimen fig. 2 of plate X has two ribbed volutions followed by a 
subtuberculosus stage, with spirals and shoulder, of something less 
than a volution. With the assumption of the cylindrical form the shelf 
begins to project, so that the parisiensis stage is practically dropped 
out aitogether. 

In fig. 3 of the same plate is a differently accelerated individual. A 
rugoso-tuberculosus stage occurs, the last ribbed whorl having a nar- 
row shelf. <A short subtuberculosus stage follows, but the whorl 
quickly becomes cylindrical, and the shelf begins to project. The 
spirals are still retained and they occur in the last whorl where the 
shelf projects strongly. The whorl is still convex, owing to the strong 
constriction below the shelf. The shelf is turned slightly upward. 

Fig. 13, pl. XIII, shows a young specimen with rugosus, subtuber- 
culosus and tuberculosus stages. The shelf begins to project in the 
latter. Figs. 15 and 17 show young individuals in the swbtuberculosus 
stage. Fig. 16 shows a specimen which in the early neanic stage re- 
sembles C. subscalaris, while figs. 18 and 19 show young specimens 
which likewise have just passed the stage in which they had the char- 
acters of C. subscalaris. In the majority of specimens the subtuber- 
culosus or tuberculosus stages occur, followed frequently by a short 
parisiensis stage, before the shelf begins to project. In many speci- 
mens the shelf slopes outward instead of inward. 

In the collection of the Philadelphia Academy of Sciences is a small 
specimen of this species in which the permanent projecting shelf begins 
almost in the first ribless volution. There are about two ribbed and 
spirally striate volutions (rugosus stage) followed by a short ribless 
and spirally striate volution in which there is a strong shelf (swbtuber- 
culosus stage). The characteristic projection of the shelf appears 
immediately after this, before the disappearance of the spirals. Thus 
the tuberculosus stage as well as the parisiensis stage is crowded out. 

Locahties: Chaumery (M.‘C. Z. 27760); La Chapelle (M. C. Z. 
1083); Paris (M. C. Z. 1084, Bronn; 1085, 1086 Agassiz) ; Jancron 
(M.-C. Z. 1087) ; Bazile“(M. C: Zi. 1888"; Auvers: (vies -seraares 
1090, I09I, 1092, Duval);' Montmiraille (M: “C: Z. 27786) >> ae 
Guepelle (Acad. Sci. 6893, Cossmann). 

Horizon: Upper Eocene: Sables Moyens, lower and middle beds, 
but not the upper (Desh.). At Coumant specimens were found rang- 
ing from 18 to 20 and 22 centim. in length, and 65 mm. in width (Desh. 


1866). 
CLAVILITHES MACROSPIRA Cossmann. 


1889. Clavilithes macrospira CossMANN, Ann. Soc. Roy. Mal. de Belgique, t. 24, 
Dp: 473," pl16, fig? 7. 
This is an accelerated species in which the shelf appears early, but 
the whorls never become cylindrical ; they rather assume a conical shape. 
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In this respect, as well as appearance generally, it recalls the typical 
British species C. solanderi, but since C.. macrospira was described 
from imperfect material its identity with the British species is not 
proved. Should more perfect material show this identity, Cossmann’s 
specific name will of course supersede mine. 

Cossmann states that the young whorls are ornamented by ribs and 
spirals, but that these have disappeared on the fifth whorl before the 
last, the final ones being smooth. 

Two specimens from the Paris Basin (M. C. Z. 27761), though 
worn, show the characters of this species. The earliest whorls are 
broken away and the characters of the youngest stages is, therefore, 
not determinable. The final portions of the last whorl have a scalaris- 
like projection of the shelf. 

This species may have been derived from C. subscalaris by flat- 
tening of the upper portion of the whorls. 

Localtties: Paris Basin (M. C. Z. 27761). 

Horizon: Upper Eocene (Cossmann). 


CLAVILITHES MAXIMUS (Deshayes). 
1824. Fusus maximus DESHAYES, Cog. Env. Paris, p. 526, pl. 71, figs. 11-12. 
1850. Fusus maximus DESHAYES, Rouault, Foss. Eoc. Env. Pau, T. III, pt. 2, p- 


489, pl. 17, fig. 8. 
1889. Clavilithes maximus (DESHAYES) COSSMANN, Cat. Coq. Eoc. Paris, T. 4,- 


p. 177. 

This very large and robust species from the middle Eocene of 
Chaumont, etc., is of somewhat uncertain affinities. 

According to Rouault, Deshayes’ figure does not agree with the 
description given by that author, the illustrated specimen being doubt- 
less a very old and worn individual. The shell figured by Rouault is 
stated to have in the neighborhood of fourteen whorls, the last of which 
have a strong shelf. Only six whorls are shown, the top being broken 
away, and there probably were not above three or four more. The ribs 
are broad, separated by less than their width, and they persist into 
the penultimate whorl as faint wrinkles or undulations. Intercalated 
spirals are shown on the earliest preserved whorls. The shelf begins 
on the last of the ribbed whorls, is well developed and horizontal. On 
the preceding whorls it is replaced by a subsutural band. The whorls 
become cylindrical after the appearance of the shelf, and the spirals 
persist, though faintly, onto the otherwise smooth body-whorl. They 
are strong on the spindle. The total length of the shell figured by 
Rouault must have been between five and six inches. The shell 
resembles the British C. solanderi, but the ribbed whorls continue 
longer, the sides are parallel to the axis instead of converging; the 
shelf is horizontal instead of sloping inward, and the spirals are 
persistent, especially on the spindle. 
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Localities: Chaumont, Bos d’Arros. 
Horizon: Middle Eocene, Calcaire grossier. 


CLAVILITHES DEFORMIS (Solander). 
In the British Eocene. 

(Plate XIII, fig. 14; Plate XIV, figs. 1, 3 and 4; Plate XVIII, figs. 7 and 8.) 
1766. Murex deformis SoLANDER, Brander’s Foss. Hants., p. 22, pl. II, figs. 37, 38. 

The species was described by Solander from immature specimens 
obtained from the Eocene of the Hampshire basin. As has already 
been remarked the name is best discarded, since the precise relations 
of the species of which these specimens are the young must always 
remain doubtful. They probably belong to C. solandert Grabau, and 
according to strict ruling Solander’s name should have priority. There 
is, however, the above-mentioned element of doubt, which makes such 
ruling in this case a questionable expedient. 

In plate XIII, fig. 14, is illustrated a characteristic example of the 
young Clavilithes comparable to C. deformis (Solander) as it occurs 
in the Eocene clays of Barton. 

The protoconch (pl. XVIII, figs. 7 and 8) is much larger and 
more robust than is even the case in the French species of the genus. 
Its median whorl has a diameter of nearly 4.5 mm., while the average 
diameter of the median whorls in the French species is less than 3 mm., 
seldom exceeding 2.5 mm. In one specimen from Barton the diam- 
eter of the median whorl of the protoconch was found to be 5 mm. 
There are, however, specimens in which the protoconch approaches in 
size more nearly that of the French species. The number of volutions 
varies from three to nearly four, and they almost always show an 
irregularity in thickness. A characteristic feature not found in the 
French species is the flattening of the upper exposed portion of the 
early whorls of the protoconch, thus giving a sloping or trochiform 
character to the apex (pl. XVIII, figs. 7 and 8). The apex of the 
protoconch of the Parisian species is naticoid with the convexity of the 
whorl unimpaired. 

In the conch the spirals appear before the ribs. The latter are at 
first mere undulations which, however, quickly become pronounced in 
most cases. In some accelerated types the ribs never appear, the early 
whorls being merely spirally striate. The contour of the early whorls 
is strongly convex. Intercalation of spirals does not appear until 
after the second volution of the conch. 

There is great similarity in general appearance between the British 
young shells described as C. deformis and the young of C. subscalaris 
and C. scalaris from the Paris Basin beds. 

Localities: Common in the Barton Beds of the Hampshire Basin 
(M. Cy Z: 27783). Brackleshamm (Mia) Ze27765)r 

Horizon: Upper Eocene. 
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CLAVILITHES PARISIENSIS (Mayer-Eymar). 
In the British Eocene. 
(Plate XIV, figs. 7 and 9.) 

So far as I am able to judge from the limited amount of material in 
my hands, this species, while represented in the British Eocene, did not 
attain its normal development as found in the specimens from the Paris 
Basin. It is perfectly possible, as far as my observations go, to dis- 
tinguish the Hampshire basin specimens from those of the Paris Basin, 
even though we overlook the difference in color. This is probably to be 
correlated with difference in facies between the two regions, which 
must have caused an effective separation of the two faunal provinces 
even though no other barrier existed. 

In fig. 4, pl. XIV, is shown an immature specimen which may belong 
to this species. The protoconch is not widely different from that 
of the Parisian specimens, though the apex is less depressed than in 
those from the Calcaire Grossier. There are something over four 
volutions, after which the spiralled and ribbed conch begins. The 
rugosus stage is short, followed by a pronounced dameriacensis stage. 
Before the disappearance of the spirals a thickening of the suture 
occurs which marks the beginning of the sutural shelf. The contour 
of the whorl changes but slightly, still it becomes progressively less 
convex. In this and in specimen fig. 3 of the same plate in which the 
rugosus stage is more pronounced, is a suggestion of the tuberculosus 
characteristics, from the appearance of a shelf, while the whorl is 
still of a convex contour. This is particularly the case in fig. 3, where 
the strong rugosus characters give the nodulose appearance so char- 
acteristic of C. tuberculosus (Desh.). The same features are shown 
in specimen fig. 1 of the same plate. Here the rwgosus characters 
persist still longer, but the spirals on the ribless whorls are less pro- 
nounced. An imperfect shelf with a subsutural concavity and rounded 
contour of whorls strongly suggests the accelerated type C. tuberculosus 
of the Paris Basin. It would be hazardous, however, to consider the 
present immature shells of this species, particularly since the shelf is 
scarcely more than a thickening of the edge of the whorl, such as may 
occur in abnormal specimens of C. conjunctus or C. dameriacensis. A 
distinct shelf does appear in the young of some specimens of C. 
solanderi and C. longevus, while the contour is still convex. 

A specimen from the Barton beds, Hampshire, has the protoconch 
and early whorls of the conch broken away (pl. XIV, fig. 7). About 
two ribbed volutions occur followed by one which has the characters 
of C. dameriacensis, being rounded and spirally striate. This is fol- 
lowed by a whorl in the conjunctus stage and one in which a cylindrical 
form and a sutural shelf occur, the latter, however, not being flat, but 
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sloping outward. Gerontic characteristics are shown by a thickening 
of the lip through a piling up of layers, and by the formation of a deep 
posterior canal, as well as a slight sutural canal. 

Another adult specimen from the Bracklesham beds of New Forest, 
Hampshire (pl. XIV, fig. 9), shows a septum near the end of the proto- 
conch, and an acceleration in the nepionic stage, in which the non- 
undulate spirally striate character, usually seen only in the last stages 
preceding the conjunctus stage, makes its appearance. A few faint 
undulations are, however, still visible in the early nepionic stage. There 
are about three volutions, which have the form and spirals of the 
dameriacensis stage, the spirals being uniform, except just below the 
suture, where they are closely crowded. Intercalated spirals appear 
toward the end of these volutions. 

The conjunctus stage is seen in the next whorl, which is, however, 
soon modified by having the whorl flattened laterally and so becoming 
cylindrical in form. This continues for a time, with an outward slop- 
ing shoulder, giving an appearance very unlike that of the French 
species. A strong senile feature is shown in the crowding together of 
the last added lamellz, making a rough terminal portion of the last 
whorl, an irregular sutural shelf, and a pronounced posterior canal. 

This specimen represents a case of extreme acceleration, the rugosus 
stage being practically dropped out, so that the earliest whorls of the 
conch are in the dameriacensis stage. 

Horizon: Bracklesham (Middle) and Barton (Upper) beds of the 
British Eocene. 

Localities: New Forest (M. C. Z. 27767) and Barton (M. C. Z: 
27708) ; Hampshire. 


CLAVILITHES CONJUNCTOIDES sp. nov. 
(Plate VIII, fig. 19.) 

General characters like C. conjunctus, but the preephebic whorls 
strongly and coarsely ribbed and marked by spirals, and very unlike the 
regular ribs and spirals found in the Parisian species. The ribs are 
rather irregular and bulging in the center. The whorls embrace less 
than is the case with British species of this genus generally. The 
ribbed whorls are rather abruptly succeeded by smooth ones, which 
are at first rounded, but later have their sides flattened and sloping 
outward after the manner of C. solanderi and C. egregius. A faint 
shelf appears usually while the whorls are still round, thus showing 
an advance upon the French species. This shell is readily distinguished 
from the other British species by its strongly and coarsely ribbed spire. 
This distinguishes it also from the French species, from which it also 
differs in the loose spire with rather deeply impressed suture and the 
sloping sides of the body-whorl. It resembles most nearly some of the 
American species. 
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Locality: Brockenhurst, Hants Co., England (M. C. Z. 27794). 
Horizon: Lower Oligocene Brockenhurst beds. 


CLAVILITHES EGREGIUS (Beyrich). 
(Plate XIV, fig. 2.) 
1865. Fusus longevus var. egregius (BeyricH) von KoEnsn, Zeitsch. der Deutsch. 

Geolog. Gesellsch., Bd. 17, seite 479. 

1889. Fusus (Clavella) egregius von Kornen, Norddeutsches Unteroligocan, pt. 

ieep. 200: 

(See further C. egregius Bryricu below.) 

The species of ribless Clavilithes found in the Brockenhurst beds 
was identified by von Koenen with Beyrich’s Fusus egregius. While 
differing in some minor respects from the North German species, the 
two may, nevertheless, be considered specificially identical. 

The protoconch is papillose and consists of several whorls. The 
succeeding whorls of the conch are at first globular, with well devel- 
oped spirals, after which they become flattened in their upper portion, 
which instead of being parallel to the axis of the shell slopes outward 
at a strong angle. The lower part of the whorl is rounded, but that 
portion is covered by the succeeding whorl. The last whorl is smooth, 
the sides nearly parallel to the axis, and the suture with a very narrow 
shelf. The lip of the figured specimen flares out. suddenly. 

Locality: Brockenhurst, Hants Co., England (M. C. Z. 27793). 

Horizon: Lower Oligocene (von Koenen), Brockenhurst beds. 


CLAVILITHES SOLANDERI sp. nov. 
(Plate XIV, figs. 5 and 6; Plate XV, figs. 1 and 2.) 
1766. Murex longevus SoLANDER, Brander Foss. Hants., pl. VIII, fig. 93. Not M. 

longevus SOLANDER, ibid., pl. II, fig. 40, and pl. VI, fig. 73- 

1812. Fusus longevus SowErBy, Min. Conch., vol. 1, p. 141, tab. 63, fig. I. 
1845. Fusus longevus Desor, Sowerby’s Mineral. Conch., p. 99, pl. 46, fig. I. 

This species is distinct from all the French species which have been 
examined, though it is genetically related to them. It 1s larger, coarser 
and more robust than any of the Paris Basin species. So far as known 
it is confined to the British Eocene. 

The protoconch is stout, its terminal whorls flattened so as to pro- 
duce a trochus-shaped apex. It is papillose and consists of less than 
three volutions. No ribs have been observed. (See further description 
under C. deformts.) 

The conch begins with a whorl somewhat larger than those of the 
protoconch and marked only by sharp and rather distant spirals. After 
this the whorls are thrown into transverse undulations, which in none 
of the specimens seen assume a true rib character. This continues for 
about a volution and a half, the whorls being rounded, and then, by a 
fairly sudden transition, the whorls become subconical, smooth and with 
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a sutural shelf. In one specimen (pl. XIV, fig. 6, M. C. Z. 1058) the 
spirals continue after the wrinkles cease, the whorl apparently still re- 
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Fig. 16. Clavilithes solanderi. A gerontic individual (after Sowerby). 


maining subglobular. In the succeeding whorls the depression seen 
below the suture of C. conjunctus is shown. 
The subconic whorls continue to the end of the adult or ephebic 
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stage, as many as five volutions of this type having been noticed. They 
simply increase in size and in the width of the sutural shelf, but other- 
wise they do not change. The shelf is abruptly marked off from the 
whorl by a slightly acute angle, the shelf sloping inward. 

The whorls are not absolutely smooth, spiral lines appearing faintly 
in the depression below the suture, as in C. conjunctus. In old-age 
individuals, this depression becomes stronger, and a projection of the 
sutural shelf is produced as in C. longevus Sol. The shelf in this 
stage also becomes somewhat more depressed, forming a modest 
sutural canal. 

The increase in depth of the shallow depression below the shelf 
results in producing an outward bulge in the outer lip of the last whorl. 
This gives a curvature to the lip, which in younger shells is perfectly 
straight above. 

A gerontic individual of this species is figured by Sowerby on 
plate 63 of his Mineral Conchology. This has about six volutions with 
a shelf, a little over five of which are of the normal type. The last, 
however, shows old age characteristics in the development of a spinous 
projecting rim of the shelf. This character is normal to the adult of 
the next species. The spinous prolongations are not true spines but 
simply irregular extensions of the shelf with a depression below the 
expansion. From the strong development of this depression the outline 
of the whorl has again become rounded. The accompanying illustra- 
tion (fig. 16) is a copy of Sowerby’s figure. 

The distinctive characters of this species are produced by the ap- 
pearance of the subconic shelved whorls immediately after the un- 
dulating spirally striate whorls which represent the rugosus stage. The 
species is in other words an excessively accelerated one, in which all 
the smooth round-whorled stages are dropped out. In the subconic 
form of the whorls this species is similar to C. macrospira Cossmann 
of the Parisian Eocene, and it is not impossible that the two may prove 
identical. The Parisian species is never so large and robust, and may 
represent a migrant from the British province into the Parisian one. 
From the difference of physical condition it did not thrive well in the 
Paris area, just as the migrant C. parisiensis from the Paris province 
did not thrive well in the British province, as indicated by the abnormal 
development. 

Localities: Hampshire (M. C. Z. 1058, 1059) ; Barton cliff, Duval 
(M. C. Z. 1061 and 1060) ; same, Keeping (27762). 

Horizon: Barton Beds. Upper Eocene. 
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CLAVILITHES LONGAVUS (Solander). 


(Plate XIV, fig. 8; Plate XV, fig. 3.) 
1766. Murex longevus SOLANDER, Brander’s Foss. Hant., figs. 40 and 73, not fig. 93. 

This is the terminal species of this series, paralleling C. scalaris in 
the Paris Basin Clavilithes. These two species are generally con- 
sidered identical, but their independent origin is established on inspec- 
tion of the early stages of each. 

There has been much confusion as to the true Murex longevus of 
Solander. For a long time the name Fusws longevus was applied to 
the type of the genus Clavilithes, which has been identified by Cossmann 
with Solander’s Murex deformis. This identification I consider ques- 
tionable, and I prefer to use Mayer’s name C. parisiensis. Sowerby 
described and figured the fine example of C. solanderi here reproduced 
as typical Fusus langevus. Finally Mons. Cossmann identified 
Lamarck’s Fusus scalaris from the Paris Basin with the typical British 
C. longevus (Sol.), calling all by that name. In this he is followed by 
all recent authors. The differences between these two species have 
been pointed out and their independent origin noted. Solander’s 
description with omission of unimportant parts is here given, his 
illustrations are replaced by the more satisfactory photographs of char- 
acteristic specimens. 

“ ... testa patulo-caudata levi, anfractibus superne coarctatis 
supra planis, (adultioribus) margine obtuse spinosis.” 

“Testa crassiuscula, levis, glabra, anfractus supremi transversim 
striati, omnes supra canali plano distincti, cujus margines in adultioribus 
obtuse, spinosi uti videre leceat in fig. 40 et 73.” 

“Cauda angustata, longitudine ipsius testz.” 

“Apertura ovata.” 

The protoconch of this species is like that of C. solanderi. 

The conch begins with two rounded, irregular and spirally striate 
whorls, the second of which has a few vertical undulations. This is 
the abbreviated rugosus stage. The macrospira stage* which follows 
immediately upon the rugosus as in C. solandert, and which in that 
species characterized most of the whorls of the shell, is in this species 
very short with a few striations and a shelf, which soon becomes over- 
hanging and spinose. The length of duration of this stage varies in 
different specimens, there being sometimes three or four volutions in 
which a shelf exists without a projecting rim. The beautiful regu- 
larity of the whorls of this stage, so characteristic of C. solanderi, does 
not appear in this species, the whorls being very irregular. The shelf 
is also more irregular, the surface not presenting that regular, gradually 


* Whorls like C. macrospira, conical, with sides straight and sloping upwards, 
and with an abruptly delimited shelf. 
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widening path-like spiral which is the most pronounced feature of C. 
solandert. 

The spines, which generally appear quite early, become imbricating 
and coarse in the later whorls. The body whorl is semi-globular, as 
in the gerontic specimen of C. solanderi, and the spindle and canal 
long. A fold occurs just below the posterior canal, but becomes cov- 
ered by the thickening of the canal. 

Localities: Hampshire, Barton cliff (M. C. Z. 1062, 1063, Lyell, 
27763, Keeping). 

Horizon: Barton Beds, Upper Eocene. 

This and the preceding species were also referred by some of the 
labels to the London Clay (Lower Eocene). This is probably 
erroneous. 

No specimen of C. parisiensis has as yet been seen, which shows 
anything but the loss of characteristics in its gerontic stage. By the 
loss of the shelf the species assumes again the characters peculiar to 
the more primitive C. conjunctus. In the gerontic stage of C. solanderi 
we have, on the other hand, a distinct addition, a new character, spines, 
being developed in the old age of the individual. The succeeding 
species, C. longevus, has this newly acquired character developed to 
the exclusion of almost all the other characteristics. The character is 
a newly acquired one in the old age of the eariier individuals, and it 
has not only become inherited in the succeeding species, but, in obedience 
to the law of acceleration, has been pushed back into the youthful 
stages of the shell. 

No specimen of C. subscalaris with the scalaris features in the 
gerontic stage have as yet been seen. From analogy with C. solanderi, 
and from theoretical considerations, we should expect to find scalaris 
features appearing in extreme old individuals of C. swbscalaris. 

There is a remarkable parallelism between the young of typical 
species of Clavilithes, like those of the Paris Basin, and that of 
Turbinella chipolana Dall from the Tertiary of Chipola River, Calhoun 
County, Florida. Other species of Turbinella whose young are very 
similar to Clavilithes are T. regina Heilprin and T. scolymoides Dall, 
both from the later Tertiaries of Florida. Externally scarcely any 
difference can be seen between the young Turbinellas and the young 
Clavilithes. The protoconch of the former is perhaps somewhat larger, 
but that is not always the case. Often it shows a slight angularity, 
which recalls the protoconch of “Fusus”’ probocidiferus. The character 
of the ribs and spirals on the young conch are also closely similar to 
those of young Clavilithes. The three strong columellar plications, 
which are seen even in the young of Turbinella, and the elongated char- 
acter of the lip, which recalls Rhopalithes noe, are, however, pro- 
nounced differences. In the youngest shells of Turbinella seen the 
upper of the three plications is very weak. 
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These species of Turbmella run in a general way through the same 
series of variations as do those of Clavilithes, but no shoulder has been 


observed. 
CLAVILITHES IN THE NortTH GERMAN OLIGOCENE. 


CLAVILITHES EGREGIUS (Beyrich). 
(Plate XIII, fig. 12.) 
1856. Fusus egregius BryricH, Zeitsch. Deutsch. Geol. Gesell., Bd. VIII, p. 78, 

pl. 22, figs. 1-5. 

1889. Fusus (Clavella) egregius v. KoENEN, Norddeutsches Unter-Oligocan, Lief. 

Nesp Z2OOu plae2Oy tes lite 

A singie specimen of this species has been seen in which the proto- 
conch and early whorls of the conch have been broken away. None 
of the remaining whorls are ribbed, and apparently none of the earlier 
whorls were. The first four whorls are spirally striate, the first two 
globular with simple spirals, the next two with intercalated spirals and 
the form turbinate, 7. ¢., the greater portion below the suture being flat, 
not convex. ‘The lower part is abruptly deflected inward. The last 
whorl is smooth. Beyrich figures several large and fine specimens of 
this species, which rival in size the Parisian forms, without, however, 
equalling the British. The last whorls remain smooth and of a some- 
what rounded contour, the turbinate aspect of the young being lost. 
This and the absence of the shelf show that this species has not passed 
beyond the conjunctus stage. The rugosus stage is dropped altogether, 
the species beginning with the dameriacensis stage. The protoconch 
is papillose but the terminal portion seems to be somewhat coarser than 
that of the normal Parisian forms. 

The turbinate aspect of the young is caused by the fact that the 
later whorls embrace the earlier ones up to the middle. 

Localities: Wolmirsleben (M. C. Z. 1114) ; Westeregeln, Atzendorf 
and Welsleben, North Germany (Beyrich) ; Lattorf, Calbe, Atzendorf, 
Unseburg, Welsleben, Westeregeln, Osterweddingen, Helmstadt; 
Lethen; North Germany. Also Brockenhurst Hants. England (von 
Koenen). 

AMERICAN SPECIES OF CLAVILITHES. 

The American (Gulf Coast) species which are generally referred to 
the genus Clavilithes offer a surprising parallel to those of the Paris 
Basin. There are, however, distinct features which persist throughout 
the entire series and which might perhaps be considered as sufficient to 
demand separation of this series under a distinct generic name. The 
chief of these features are the loose coiling, the broad ribs of the pre- 
ephebic stages, and the character of the protoconch. The latter is very 
irregular and when perfect presents a slight upward projecting apex, 
very different from that of the Paris Basin species which has a termi- 
nation consisting of a minute naticoid whorl with rounded apical end. 
The apical whorls of the American species are furthermore laterally 
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compressed as is the case with the species of the British series, thus 
producing a trochus-shaped apex. 

For the present I will leave these species under the generic designa- 
tion of Clavilithes, but with the understanding that they form a distinct 
series, which may have originated independently. 


CLAVILITHES PACHYLEURUS (Conrad). 


1842. Fusus pachyleurus Conrapd, Journ. Phil. Acad. Nat. Sci., vol. 8, p. 190. 
1848. Fusus pachyleurus Conrad, ibid., 2d ser., vol. I, pl. 14, fig. 25. 

1865. Clavella pachyleurus Conrav, Am. Journ. Conch., vol. I, p. 18. 

1890. Fusus (Clavella) conjunctus var. pachyleurus Grecorio, Ann. de Geol. et de 

Balen ive 7, Dp. So. 

1893. Clavilithes pachyleurus CossMANN, ibid., Liv. 12, p. 36. 

This species is the American equivalent of the Parisian C. conjunctus. 
The early whorls are rather bulging with closely set ribs, the spaces 
between which are concave and scarcely equal in width to the ribs. 
The whole aspect of the shell is stouter and more compact than that of 
C. humerosus (pl. VIII, figs. 17, 18), and not unlike that of C. con- 
junctus. ‘The depressions between the ribs are often mere lines. Each 
whorl embraces about one third of the preceding one, and the ribs are 
continuous from suture to suture. The shelf is practically undeveloped. 

Localities: Clayborne, Alabama (Acad. Sci. 6912; Nat. Mus. 90921). 

Horizon: Eocene (Claiborne beds). 


CLAVILITHES HUMEROSUS (Conrad). 
(Plate VIII, figs. 17, 18.) 
1856. Clavella humerosus Conrab, Proc. Acad. Nat. Sci., vol. 7, p- 2509. 

This species in its adult character is a close parallel to Clavilithes 
parisiensis of the Paris Basin. It differs from that species in the 
characters which distinguish the American species generally from those 
of the Paris Basin. The protoconch is very irregular with more or 
less oblique whorls, a trochoid apical portion, and a projecting apical 
point. The last whorls have a few faint and distant riblets, and ex- 
tremely fine revolving lines. There is no abrupt termination. 

The conch in its early whorls has rounded distant ribs swollen in 
the middle, and with numerous revolving spirals, which are simple for 
the first three volutions and then become increased by intercalation. 
A slight subsutural band indicates a posterior canal. About four and 
one half volutions are ribbed, and the sutures are deeply impressed. 
The ribs become mere undulations towards the end of the stage, after 
which one or more whorls of the conjunctus type with rounded shelfless 
contour and smooth surface succeed. A few spirals may be retained 
on the early portions of these whorls, thus forming a dameriacensts 
stage. The shelf makes its appearance gradually and the contour of 
the whorl becomes cylindrical. This outline is fully assumed only 
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when the shelf is completely developed. The shelf generally slopes 
inward more as in C. solanderi of the British series. 

Localities: Jackson, Miss. (Acad. Sci. 6884, Conrad’s types) (M. 
C. Z. 27792) (Nat. Mus. 14707); Mount Lebanon, La. (Acad. Sei 
6887, Nat. Mus. 147318, 147316); Montgomery, La. (Acad. Sem 
6886) ; St. Maurice, La. var. (Acad. Sci. 6885). 

Horizon: Jackson stage, Eocene (var. Claiborne stage). 

Note: The last-mentioned variety has less impressed sutures between 
the whorls, and the shelf appears early, the conjunctus stage being 
much condensed or almost eliminated. The convexity of the whorls 
is suppressed, so that the sides appear almost straight, though converg- 
ing upwards. The shelf is narrow and regular. The ribs of the neanic 
stage are narrower, more uniform and less bulging. The protoconch 
is of the usual type. The other Louisiana specimens form connecting 
links, and together these forms lead to the Texan variety next described. 


CLAVILITHES TEXANUS Harris. 


1896. Clavilithes humerosus var. texanus Harris, Proc. Phil. Acad. Nat. Sci. 

1895, p- 73, pl. 7, tig. 7. 

This species is a parallel to the Parisian C. subscalarts, 7. e., it is in 
the same state of development. As in the other species of this series, 
the first whorl of the protoconch is abruptly compressed and somewhat 
elevated so as to produce a strong projecting point. The other whorls 
are round. 7 

The neanic whorls of the conch are similar to those of the variety 
from St. Maurice, La. In the later whorls the spirals become subdued. 
The shelf appears early and a slight depression forms below it, recalling 
the deep concavity characteristic of C. chamberlaim Johnson and Grabau. 

Locality: Alabama Bluff, Trinity River, Houston Co., Texas (Acad. 
Sci. 6889) ; Claiborne, Alabama (Nat. Mus. 2916). 

Horizon: Eocene (Claibornian). 


CLAVILITHES RAPHANOIDES (Conrad). 


1834. Fusus raphanoides Conrad, Journ. Acad. Nat. Sci., vol. 7, p. 144. 
1835. Fusus raphanoides Conran, Foss. Shells Tert. Form. N. Am., p. 54, pl. 18, 

fig. 8. 

1890. Fusus (Clavella) raphanoides Grecorio, Ann. de Geol. et de Pal., Liv. 7, 

p. 89. 

1893. Cenc: raphanoides COSSMANN, ibid., Liv. 12, p. 36. 

“Fusiform, entire; whorls slightly contracted above; suture pro- 
found; margined by an obsolete raised line; body whorl abruptly 
rounded inferiorly; aperture suddenly contracted above and beneath” 
(Conrad). 

This species recalls C. egregius from the North German Oligocene 
in its final whorls. Spirals seem to be absent altogether from this 
species. 
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Locality: Claiborne, Alabama (Conrad) (Nat. Mus. 2973). 
Horizon: Eocene, Claibornian. - 


CLAVILITHES VICKSBURGENSIS (Conrad). 
1849. Clavella vicksburgensis Conrad, Journ. Phil. Acad. Nat. Sci., ser. 2, vol. 

eps 207. 

1850. Clavella vicksburgensis Conrap, ibid., vol. II, pl. I, fig. 5. 

“Fusiform, smooth, moderately thick; spire conical, with obtuse 
longitudinal remote varices, first and second volution entire; suture 
impressed; body whorl regularly rounded towards the beak; aperture 
and canal about one tenth longer than the shell; beak straight and 
pointed 2% : 34.” 

“Locality: Vicksburg, Mississippi, abundant.” 

A few faint undulations appear near the top, but otherwise the shell 
is smooth and recalls C. egregius. 

Horizon: Vicksburg stage, Lower Oligocene. 


CLAVILITHES KENNEDYANUS Harris. 
1895. Clavilithes kennedyanus Harris, Proc. Acad. Nat. Sci. Phil. p. 73, pl. 7, 

fig. 8. 

1890. Clavilithes kennedyanus Harris, Bull. Am. Pal., vol. III, p. 44, pl. 5, fig. 8 

(variety). (See fig. 17.) 

This is a slender species with the spire taper- 
ing to a very acute point. It has somewhat the 
aspect of a Clavellofusus. No fully preserved 
protoconch has been observed. It consists ap- 
parently of three or more rounded whorls, loosely 
set one upon the other. The ribs of the conch are 
at first of uniform strength throughout, but later 
they become stronger in the middle and obsolete 
towards the sutures. They are at first separated 
by a space much more than their width apart, 
then grow broader, with narrowing interspaces. 
A slight revolving concavity occurs just below 
the suture. The ribs disappear on about the 
sixth whorl of the conch, after which the whorls 
are convex and smooth, the spirals being scarcely 
visible. The last of the smooth whorls embrace 
the preceding ones up to the suddenly constricted 
base of that volution, thus giving the spire a uni- Fic. 17. Clavilithes 
form tapering aspect. kennedyanus. (After 

Localities: Woods Bluff, Ala. (Acad. Sci. Harris.) 
6914) ; near Thomasville and Choctaw Corner, 
Alabama (Nat. Mus. 8885); Nanafalia, Ala., and Smithville, Bastrop 
Co., Texas (Harris). 

Horizon: Eocene, Lignitic and Lower Claiborne stages. 
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CLAVILITHES CHAMBERLAINI Johnson and Grabau. 


1901. Clavilithes chamberlaini JOHNSON AND GRABAU, Proc. Acad. Nat. Sci. Phil. 
Nov., 1901, p. 602, figures in text. 





Fic. 18. Clavilithes 
chamberlaint type. 
(After Johnson and 
Grabau. ) 


This species is the structural equivalent of 
the Parisian C. scalaris and the British C. 
longevus. 

The spire of this species is long and slender, 
as in C. kennedyanus Harris, with which the 
early whorls of the shell agree pretty well. Only 
a portion of the protoconch has been observed, © 
but it is apparently of the same character as that 
of the American species of this genus generally, 
unless more slender than the normal. The spire 
contains about seven ribbed whorls; the suture 
is moderately depressed; the ribs are swollen 
near the middle, but become obsolete toward the 
suture; they are at first more than their width 
apart, but later become broader and the inter- 
spaces correspondingly narrower. <A subsutural 
band occurs, and is quite strongly marked on the 


later ribbed whorls, indicating a pronounced posterior canal at this stage. 


Spirals on the first five whorls, single, coarser in 
the center, but becoming finer toward the sutures; 
interspiral spaces broader than the spirals.  Inter- 
calation of secondary spirals begins on the sixth whorl. 
On the seventh whorl the ribs become broad and ill 
defined, tending toward obsolescence. Before they 
have quite disappeared, a sutural shelf sloping some- 
what outward and bordered by a slightly outward 
projecting margin appears; this very soon develops 
into a serrated flange. At the same time the whorls 
become almost smooth, the spirals usually only oc- 
curring on the narrowed anterior portion or canal of 
the body whorl. Length of the adult specimen figured 
39 mm., diameter 18 mm. 

Compared with C. humerosus var. texanus Harris 
it has more ribs on the spire, and these are more regular 
and bulging, stronger spirals, and the well-marked 
serrated flange. It also differs somewhat in outline, 
the last whorl being broader than the corresponding 
whorl of tevanus. It differs from its European 
parallels in many characters, chief of which are the 
protoconch, the long ribbed spire, the character of the 
sutural shelf and flange, and other points readily seen 
on comparison. 





Fic. 19. Cla- 
vilithes sp. An 
immature indi- 
vidual in the 
rugosus_ stage. 
It probably be- 
longs to a spe- 
cies which 
never passes far 
beyond this 
stage, and thus 
is ancestral to 
both kennedy- 
anus and cham- 
berlaint. 
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Locality: Bald mound, nine miles southeast of Jewett, Leon Co., 
Texas (Acad. Sci. 9409). 
Horizon: Eocene, Lower Claibornian. 


CLAVILITHES (?) SALEBROSUS (Conrad). 


1834. Fusus salebrosus CoNRAD, Journ. Acad. Nat. Sci., vol. 7, p. 145. 
1835. Fusus salebrosus Conrad, Foss. Shells Tert. Form. N. Am., p. 55, pl. 18, 

fig. 13. 

1835. Fusus protextus Conrad, ibid., p. 54, pl. 18, fig. 7. 
1866. Fusispira protexta and salebrosa Conrap, Check list, p. 19. 
1890. Fusus (Fusispira) protextus and salebrosus Grecorio, Ann. de Geol. et 

Pals Liv. 7, p: 90. 

1893. Clavilithes protextus COSSMANN, ibid., Liv. 12, p. 36. 

Conrad’s F. protextus is the adult of his F. salebrosus. The ribs of 
the early whorls are chiefly restricted to the peripheral portion, the 
shoulder being flat or slightly concave and ribless. Spirals persist 
throughout. The last whorl or more is entirely ribless but with a pro- 
nounced concavity on the shoulder. There is no sutural shelf. 

It is not unlikely that this species belongs to another series (Fust- 
Spira Conrad). 

Locality: Claiborne, Alabama (Conrad). 

Horizon: Eocene, Claibornian. 


The following table shows the biologic equivalency of the various 
species here described under the generic designation of Clavilithes. 
The structural equivalents, 7. e., those in the same stage of development 
are placed upon the same line: 


6. C. longevus. 6. C. scalaris. 6 C. chamber- 
| laint. 

5a. C. solanderi....... Be eo soy ic 5a. C. macro- 

; | spird. 
| | 
i | 
Baus SUUSCOIGTIS.......... 5. C. maximus. 5. C. texa- 
NUS. 


? | 


Aas C. tuber- 


culosus. 
. . . . . . ~ ~ 
4. C. parisiensis.—4. C. parisiensis. — 4 C. humero- 4. C. sp. 
var. SUS. 
3a. C. egre- «ga. C. vicks- 
gus. burgensis. 
3 C. conjunc-......... 3. C. conjunctus............3 C. pachy- 3 C. raphan- 3 C. kennedy- 
toides. leurus. oldes. anus. 


2. C. dameriacensis. 


I. C. rugosus. 


The dotted lines indicate doubtful relationship. 


Lower 
Oligocene 


Upper 


AND ITS ALLIES. 


PHYLOGENY OF FUSUS 
The following table shows these species in their geologic and 


biologic relations with the probable origins and migrations indicated. 


The species of Clavellofusus are also shown. 
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> North Germany. Southern England. Paris Basin, etc. Gulf States of North America. 


Eocene. 

















Middle Eocene. 





C. egregius.—C. egregius. 
CRicOnUNOLOIdes es AS a ee ee) poe ee re ea eee C. vicksburgensis. 
C. longevus. 
C. solanderi.—C. macrospira. 
C. humerosus. 
C. parisiensis. C. scalaris. | 
re ae he ae Fa ated IOS CUES ENG LY, eects te cell al rg ece tage ota at et te een eee ree eee oe (eee. eos 
var. | 
C. maximus. C. subscalaris. 
2 
| | 
C. tuberculosus. e be wanus. 
C. parisiensis. G Wainer osaa 
| Louisiana var. 
C. conjunctus. 
| C. chamberlaini. | 
C. dameriacensis. | C. pachyleurus..—C. raphanoides. 
| C. (intermediate | 
species ). 
C. rugosus. | | 
C. kennedyanus. | 
Clavellofusus macrospiratus. on kennedyanus, 
| var. 
| 
Clavellofusus tuberculatus. | | 
, 
| | | 
Clavellofusus spiratus. | | 
—_— Fusoid ancestor. — 


Lower Eocene. 
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RHOPALITHES * gen. nov. 
(pératov, a club; oc, stone.) 


Shell fusiform with a fusoid protoconch, consisting of a smooth 
erect portion, of about a whorl or over, and a vertically ribbed portion, 
with the fine smooth ribs widely separated. The conch consists of 
ribbed and spirally striate whorls, which are rather closely coiled, 
followed in the more accelerated species by smooth whorls, which gen- 
erally develop the Clavilithoid shelf. The columella is furnished with 
two or more oblique plications. 

Distribution: Eocene of Paris Basin; Adour basin; Northern Italy, 


ELC. 
Genotype: Fusus noe Lamarck. 


RHOPALITHES RUGOIDES sp. nov. 
(Plate IX, figs. 9-12.) (Type Plate IX, fig. 10 and text fig. 20.) 
1837. Fusus rugosus var. DESHAYES, Coq. Foss. Env. Paris, pl. 75, figs. 10, II. 


The protoconch of this species is fusoid, obliquely erect and con- 
sists of a volution and a half. The greater portion is smooth, but 
toward the end it is marked by a few fairly strong smooth ribs which 
are several times their width apart. There are no spirals between the 
ribs. The protoconch ends in a marked varix, and there is a pronounced 
change in convexity and ornamentation. 

The conch begins with strongly ribbed and spirally striate whorls, 
on which the ribs are widely separated. The whorls 
embrace about one third or a little more, thus producing 
a very depressed spire. A considerable flattening of 
the shoulder and a strong peripheral angulation results. 
The ribs increase in strength toward the periphery 
where two of the spirals are strong. These are soon 
reenforced by a third, and all three produce blunt cusps 
at the intersections with the ribs. In the adult or 

: ; goides, showing 
ephebic stage the whorls become again more rounded Be eee 
though the shoulder is still flattened, the ribs are round (X10, MC. Z 
and obtuse, and a faint subsutural band exists, indicat- 27 777 (See 
ing a posterior canal. Two well-marked plications pl. IX, fig. 10.) 
occur on the columella. 

This species is the parallel of Clavilithes rugosus, with which it is 
commonly united. While generically distinct it shares with C. rugosus 
the specific characteristics and hence is to be regarded as the rugosus 
type of this generic series. 

Localities: Paris Basin (M. C. Z. 27776, 27777, Bronn, 1376, Duval; 
27780 Koninck) ; Grignon, (M. Z. 27779, Duval) ; Ully, St. Georges 
(Acad. Sci. 8027) ; Damery (Am. Mus. Nat. Hist.). 

Horizon: Eocene (Middle, Cossmann). 

Additional Remarks—From the beginning of the conch the whorls 
are marked by strong vertical ribs which bulge at the center where the 





Fic. 20. Rho- 
palithes ru- 





* Rhopalolithes would be more satisfactory to purists but is less euphonious. 
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two stronger spirals occur. On some specimens the earliest whorls 
appear somewhat more rounded than in specimen fig. 20, but the suc- 
ceeding whorls are angular from the strong development of the two 
central spirals. 

Where the two central spirals cross the ribs, a flattened node of 
rather sharp character is formed, precisely as in the neanic whorls of 
Falsifusus serratus, where one node occurs, or as in Fusus asper, 
where three nodes are found. In some specimens the next spiral above 
approaches the main spirals in distinctness, a peripheral tricarination 
being thus produced. Above this the spirals decrease gradually in 
size toward the suture, while intercalated spirals may or may not occur. 
The spirals are often crowded. The shoulder is often slightly concave 
and the subsutural band accentuates the concavity. 

Below the peripheral angulation the spirals are more uniform and 
subequally spaced, while intercalated spirals occasionally appear. The 
angular appearance of the periphery is lost in the last whorl by the 
increase in strength of the other spirals. In more accelerated speci- 
mens the rounded contour of the body whorl is accentuated by the 
faint character of the spirals, as well as the obsolescence of the ribs. A 
thickening of the subsutural band produces contours characteristic of R. 
noe. This feature is particularly marked in accelerated individuals. 

A crowding of the lines of growth often produces a rough can- 
cellation of the spirals. 

In a specimen in the collection of the Philadelphia Academy of 
Sciences the protoconch, though swollen, is more depressed than in 
the other specimens seen. It resembles in this respect somewhat that 
of Fasciolaria. "Toward the end of the first volution are faint indica- 
tions or riblets, these becoming strong and closely set on the last part 
of the protoconch. They then become stronger and further apart and 
finally appear to merge into the normal ribs of the shell. The two 
plications on the columella are not well preserved, owing to the chalky 
character of the shell. 


RHOPALITHES ANGULATUS (Lamarck). 
(Plate IX, figs. 14-17.) 
1803. Fusus angulatus LAMARCK, Ann. du Museum, T. 2, p. 385. 


1837. Fusus angulatus DESHAYES, Coq. Foss. Env. Paris, tome 2, p. 520, pl. 74, 
figs: 11, “12: 


The protoconch of this species closely resembles that of the pre- 
ceding one, being obliquely erect, smooth in the early portion, but with 
smooth riblets in the last part. In this, as in the preceding species, there 
are only two of the protoconch riblets in the most typical specimens. 

The conch begins with whorls in which the angulation is but slightly 
marked and which are furnished with rounded ribs and subequal 
spirals. This quickly merges into angular whorls, in which two spirals 
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become prominent on the periphery while the shoulder is marked by 
numerous fine uniform spirals, the primary ones being augmented by 
intercalated secondary ones. On the body of the whorl the spirals 
are coarse and distinct. The intercostal spaces become more and 
more concave, giving an undulatory instead of simply ribbed character 
to the surface. 

In the nepionic stage this species has the character of neanic or 
early ephebic FR. rugoides, this being well shown in the young specimens 
in figs. 14 and 15, pl. IX. Since the adult characters of R. rugoides 
show a development in the direction of the R. no@ type, 7. e., the sup- 
pressing of ribs and angularity of whorl, it is evident that if R. 
angulatus is an offshoot from R. rugoides, its relationship is with the 
more primitive varieties of that species. 

The gerontic stage of R. angulatus has been seen in a few speci- 
mens (M. C. Z. 1382, pl. IX, fig. 21). These are large for the species, 
and the last whorl reaches up onto the preceding with the formation of 
a strong posterior sinus. In the last part of the whorl the tubercles are 
crowded and the strong asperations have become subdued. In another 
specimen (M. C. Z. 1377) the last whorl has a rounded contour, the 
angulation having disappeared. The ribs are round and extend over 
the entire surface as in a mature R. rugoides. The posterior canal is 
deep and strongly marked, and the subsutural band is very prominent. 
On the shoulder the spirals are fine, numerous and regular. On the 
body they are coarse and distant. 

This individual is transitional to R. clavelloides, which is phylo- 
gerontic. 

All the specimens examined, normal or accelerated, show two 
strong oblique columellar plications. These are best seen on specimens 
with broken outer lip, as they are only developed some distance back 
of the aperture. In gerontic types they apparently become obsolete, 
or at least are found only far back on the columella. 

Localities: Paris (M. C. Z. 1384, Baucoult, 1382, Koninck, 1377, 
Duval) ; Grignon (1381, Agassiz, 1385, Duval, both M. C. Z.) ; Mont- 
miraille (M. C. Z. 1383). 

Horizon: Middle Eocene: Calcaire Gross. (Cossmann). Upper 
Eocene: Sables Moyens (Desh.). 


RHOPALITHES CLAVELLOIDES sp. nov. 
(Plate IX, fig. 22.) 
1837. Fusus angulatus var. DESHAYES, Coq. Foss. Env. Paris, t. 2, p. 521, pl. 73, 
figs. 4, 5. 
This species holds the same relation to R. angulatus that R. noe does 
to R. rugoides. The last whorl is almost smooth, having lost its ribs, 
which are only represented by faint undulations. The sutural shelf 
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characteristic of all the phylogerontic species of this and related series 
is well developed, and the sides are parallel to the axis of the shell. 
We have in this series the shelved stage following immediately upon 
the rugosus stage, the latter being represented by the R. angulatus 
type of whorl. This was already noted by Deshayes, who stated that 
the early whorls of this variety were precisely like those of R. angulatus. 
Two plications occur on the columella. In the specimen figured the 
ribs still persist as undulations but the spirals are obsolete. In the 
figure given by Deshayes (pl. 74, figs. 4-5) the ribs have disappeared, 
but the spirals are still strong. These specimens show different 
degrees of acceleration. 

Localities: Paris Basin (M. C. Z. 1393) ; Grignon (Desh). 

Horizon: Eocene (Upper?). 


RHOPALITHES TUBERCULOIDES sp. nov. 
(Plate IX, figs. 23, 24.) (Type fig. 24.) 

This species occupies the position in the present series which C. 
tuberculosus occupies in the Clavilithes series. From five to six 
whorls have the characters of R. rugoides, having all the features 
found in that species. ‘These are followed by one or more whorls 
which are free from ribs, and only faintly marked by spirals, these 
gradually becoming obsolete. These whorls are rounded in outline 
and furnished with a well-developed sutural shelf which slopes gently 
outward as in the majority of species of Clavilithes. In the specimen, 
fig. 23, which is somewhat more accelerated than the type, this shelf 
appears while the shell is still ribbed, thus paralleling some of the more 
highly accelerated species of Clavilithes. The posterior canal is 
strongly developed, and a pseudo-umbilication is produced by the sepa- 
ration of the inner lip from the columella. 

, Two young specimens of this series are in the subtuberculosus | 
stage (pl. IX, figs. 18, 19). The first of these is only a step more ad- 
vanced than the specimen of FR. rugoides figured on plate IX, fig. 12, 
in which the last whorl shows a subduing of ribs and spirals and a 
general rounding of the contours. In fig. 18 the ribs have entirely 
disappeared but the spirals remain. The sutural shelf is moderately 
developed and the columella is doubly plicate. The other specimen 
(fig. 19) is somewhat more accelerated, the rugosus stage is shorter 
and the swbtuberculosus stage is more strongly developed, occupying 
a complete volution. Two columellar plications occur. It is, of 
course, impossible to state whether these are the young of R. tuber- 
culoides or of a form in which a parisiensis stage succeeds the tuber- 
culosus stage, 1. e., R. noe. 

A specimen from Ully, St. Georges (Acad. Sci. 8026), shows the 
characters of R. tuberculoides. The last whorl is rounded, without 
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ribs but with a shelf and a slight depression or concavity below this. 
The spirals are strong. The penultimate whorl is similar, but without 
the shelf. Four distinct plications are seen far back on the columella. 
The subsutural band is prominent. 

Another specimen from Parnes in the same collection (6897) is 
quite remarkable, in that it retains its ribs even onto the final whorl. 
The last of the ribbed whorls have a well-developed sutural shelf. 
The spirals also remain strong. This is a case of partial acceleration 
in which some of the features which normally should have disappeared 
are still present. 

Locahties: Paris Basin (M. C. Z. 1397, 27784, 27774, 1390, 27728, 
mune); Ully, St. Georges (Acad. Sci. 8026); Parnes (M. C. Z. 27788, 
Acad. Sci. 6897) ; Chaussy (Amer. Mus.). 

Horizon: Middle Eocene. 


RHOPALITHES NOZ (Chemnitz). 


(Plate XVI, figs. 1-8.) 
1795. Murex noe CHEMNITZ, Conch. Cabin., vol. XI, p. 296, pl. 212, figs. 2096, 2097. 
1803. Fusus noe LAMARcK, Ann. du Museum, t. II, p. 317. 
1815. Fusus noe LAMARCK, Tab. Encycl. Meth., pl. 425, fig. 5. 
1823. Fusus noe LAMARCK, Rec. de Planches des Coq. Foss. Env. Paris, pl. IV, 

Higs.. 1, 2. 

1824. Fusus noe DESHAYES, Coq. Foss. Env. Paris, T. IJ, p. 528, pl. 75, figs. 8, 9, 

12:53. 

1866. Fusus noe DESHAYES, Anim. sans Vert., p. 257. 

1889. Clavilithes noe CosSMANN, Cat. Coq. Foss. Env. Paris, p. 174. 

See also: 

1896. Fusus (Clavella) no@ var. orangustatus Grecorio, Ann. de Geol. et de Pal., 

Liv. 21, p. 45, pl. 4, fig. 14 a-c. 

This species is the parallel of Clavilithes subscalaris. It always 
possesses a rugoides stage, the young being indistinguishable from 
R. rugoides. This stage varies in the number of whorls which it 
possesses, these being fewer in the more accelerated individuals. There 
is also some variation in the strength of the ribs and the angularity 
of the periphery of the whorls which is often accentuated by the 
strengthening of the peripheral spirals and the concomitant retention 
of the shoulder striz. The strong development in accelerated indi- 
viduals of the subsutural band gives the shoulder a concave appearance 
which further accentuates the angularity of the periphery. These 
variations are of the same character as those found in R. rugotdes. 

One of the characteristic features of R. no@ is the persistence of 
the spirals on the body-whorl after the acquisition of the adult char- 
acteristics. On the whorl itself they are somewhat subdued, but on 
the spindle they are as a rule very strong. 

The specimens illustrated on plate XVI show some of the chief 
varieties of this very variable species. These varieties owe their 
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origin to differential acceleration, and they present parallels to the 
varieties of C. subscalaris. Fig. I has a well-marked tuberculoides 
stage with rounded ribless whorls which are strongly spiralled and 
have a pronounced sutural shelf. This stage passes into the true 
noe stage with cylindrical whorl, strong slightly outward sloping 
shelf, subdued spirals, and an elongated pyriform aperture with 
a pronounced square posterior canal. The rugoides stage occupies 
about four or five whorls, the last of these with faint broad ribs and 
a strong subsutural band. The columellar plications are scarcely 
visible, owing to the fact that they occur far back on the columella. 
They may be seen, however, in broken specimens. 

Fig. 2 shows a more accelerated individual in which the tuber- 
culoides stage is almost wholly crowded out. The ribbed spire 
(rugoides stage) is long, occupying about six whorls. With the dis- 
appearance of the ribs the cylindrical form is assumed, the sheif passing 
into the noe stage. On this the shelf slopes strongly outward. The 
columellar plications are faintly visible. 

Fig. 3 shows a young specimen which has barely passed beyond the 
rugoides stage. This latter is of very short duration and strongly 
spiralled. The shelf just appears on the last ribbed whorl, there being 
nearly a complete volution of that type. The tuberculoides stage is 
well developed. The two columellar plications are well shown as the 
lip is slightly broken. It appears, furthermore, to be characteristic 
that the columellar plications are nearer the lip in the young and the 
primitive species than in the adult or the accelerated species. 

In fig. 4 the shelf does not appear until after the ribs have dis- 
appeared, thus producing a short stage comparable to the subtuber- 
culosus stage of the Clavilithes series. This indicates that this indi- 
vidual is less accelerated than the majority of shells of this species. 

A somewhat similar condition is shown in fig. 6 and to a very slight 
extent in fig. 8. In the latter individual the twberculoides stage next 
succeeding is very short, being almost crowded out and replaced by 
the noe stage. In the last whorls of this stage a rather pronounced 
projecting rim occurs which recalls the characteristics of Clavilithes 
scalaris to the more primitive specimens of which this is a parallel. It 
also forms a transition to FR. japeti, the terminal member of this series. 

Fig. 7 shows considerable acceleration in that the sutural shelf 
occurs in the last two ribbed whorls. Indications of the presence of 
the two columellar plications have been obtained in all the specimens 
illustrated except figs. 7 and 8. The first of these is a very old indi- 
vidual, and although the lip is broken the plications appear to be so 
far back as not to be visible. 

In senescent individuals the inner lip is separated from the columella 
and an umbilication is produced. In specimens where the outer lip 
is broken away sufficiently, the columellar plications will show, even 
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in extremely old individuals. In some highly accelerated types the 
tuberculoides stage is dropped out, the noe following directly upon the 
rugoides stage, the shelf often appearing in the latter stage. 

Localities: Paris Basin, numerous localities, including Chamery 
Grignon, Montreville, etc. (M. C. Z. 1101, 1103, 1104, 1106, I112, 1131, 
1396, 27726, 27727, 27789-27791) ; Ronca (De Gregorio) ; Grancona, 
Italy (Oppenheim) ; “ Eocaen von Nizza und Ungarn” (Oppenheim). 

Horizon: Eocene, Calcaire Grossier, chiefly middle. Erratic in 
Sables Moyens, Upper Eocene (Deshayes). 

In the collection of the American Museum (Zit. 847) are several 
specimens from Chaussy, France, which in ornamentation have never 
passed beyond the rugosus stage. The ribs persist to the end though 
the specimens are large. The last whorl has a shelf. The specimens 
resemble FR. clavelloides of the angulatus branch (pl. IX, fig. 22) 
though they belong to the R. no@ series. In all specimens the two 
plications on the columella are shown. In somewhat more advanced 
specimens ribless whorls succeed. 

This is a case of retardation in development, the primitive stage 
being retained long (1. e., the ribs), so that the shelf appears before 
the ribs are lost. It is not a primitve form but a retarded advanced 


form. 
RHOPALITHES JAPETI (Tournouer). 


1873. Fusus japeti ToURNOUER, Bull. Geol. Soc. France, 2d ser., T. 20, p. 501, tab 

fy Ly hig. 7. 

1897. Fusus japeti TouRNOUER, Vinassa di Regny. Paleontographica Italica, III, 

p. 193, tav. 20, fig. 36 a, b. 

1901. Fusus japeti ToURNOUER, Oppenheim Palzontographica, vol. 47, p. 216, taf. 

XXI, fig. 17. (See fig. 21.) 

This is the terminal species of this series, 
holding the same relations to the preceding 
species that Clavilithes scalaris holds to the 
other members of that series from the Paris 
Basin. The best figure is that given by Oppen- 
heim, which is here reproduced. 

The nepionic whorls are round, with broad 
rounded ribs separated by less than their width. 
A narrow but strongly marked subsutural band 
occurs as in R. noe. The spirals are strong 
and numerous and appear to be all of the same 
size. oP 

The ephebic whorls are smooth or but faintly tf 
marked by the spirals, except on the spindle = Fic. 21. Rhopalithes 
where the spirals are strong. The shelf is very JaPet slightly reduced. 
pronounced and below it is a strong groove ce Ube aiiets.) 
or spiral depression. The margins of the shelf are turned upwards 
like the rim of a saucer. The long persistence of the rwgoides whorls, 
shows that the species is terminal only to a retarded branch of the series. 
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Oppenheim says of this species: “Die Form steht in der Mitte 
zwischen C/. No@ einer, und Cl. longevus Sol. (= Cl. scalaris Lam., 
Cossmann, Cat. IV, p. 172) anderseits; von der ersten Art besitzt sie 
die etwas schwacheren aber immer noch hervor tretenden Spiralen, 
von der letzten den rampenartigen Kiel an den letzten Windungen.” 

Tournouer’s figure shows a less pronounced type. The spirals 
are stronger but the shelf is less projecting. The spiral depression 
below the shelf exists, however, and the preephebic stages are noe-like. 

This is an important and common species in the fauna of the 
“Blaue Margel” near Pau on the borders of the Pyrennees— 
degli Orti, Val Orcagna, Castelcies, Onigo) Northern Italy (Oppen- 
heim). 

COSMOLITHES gen. nov. 

The species of this genus are fusoid shells with ribbed and spirally 
striate whorls which in some species become smooth toward the end. 
The protoconch is depressed and naticoid, consisting of about one 
and one half volutions. The greater portion is smooth, but toward 
the end are a number of fine, smooth and uniform, vertical riblets. 
A moderate varix marks the end of the protoconch. Columella plaited 
with one prominent plait, and in some specimens with an additional 
fainter one. 

This genus differs from Rhopalithes in its depressed naticoid proto- 
conch, with numerous riblets, and in its single strong plication. The 
differences are constant and important. ‘These features indicate some 
relation to Fasciolaria. 

Genotype: Fusus untplicatus Lamarck. 


COSMOLITHES UNIPLICATUS (Lamarck). 


(Plate IX, figs. 13, 20; Plate XIII, figs. 1-3:) 
(Figures 22 and 23.) 
1803. Fusus umplicatus LAMARCK, Ann. du Mus., T. II, p. 385. 
1823. Fusus uniplicatus LAMARCK, Receuil Planch. Coq. Foss. Env. Paris, pl. 4, 
figs. 3 a,b. (Ann du Mus., pl. 6, fig. 3 a, b.) 
1824. Fusus uniplicatus DESHAYES, Coq. Foss. Env. Paris, p. 536. 

The protoconch of this species consists of one and one half volu- 
tions, is depressed, naticoid, the apex minute, but gradually enlarging 
throughout. The last portion of the protoconch is strongly ribbed, 
with close-set smooth vertical ribs. Toward the end faint spirals in 
the form of crenulations appear between the ribs but do not cross 
them. 

The conch begins abruptly with strong revolving spirals, and 
rather indefinite rib-like folds or undulations. These are far apart, 
but in the later whorls they become more prominent and defined. 
During the nepionic stage they are uniform from suture to suture, but 


- 
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in the neanic and ephebic stages they are strong and stout in the 
middle, and fade toward the sutures. From the 
fact that about half of each whorl is covered by 
the succeeding whorl the ribs appear to be strong 
just above the suture and fade toward the upper 
portion of the whorl. 

Intercalated spirals appear in the second or Fic. 22. Cosmo- 
third volution of the conch. The columella is  /ithes uniplicatus. The 
furnished with one strong and one weak plica- prorceonce: (M. C 

tion. Pete) 

This is the rugosus type of the present genetic series. It is char- 
acterized by the strong sharp spirals, which are like those of Clavilithes 
rugosus and the other “rugosus types” of the various genetic series 
studied. The spirals are crowded and weak on the shoulder, but 
strong and well spaced on the body of the whorl. The whorls em- 

brace to near the middle, the shells thus assum- 
ing a short depressed spire. The aperture passes 
gradually into the canal, without the sudden con- 
striction seen in Clavilithes rugosus. 
a The erection of the protoconch and the 
Fic. Ba. Cosmo-. strengthening of the weak upper columellar pli- 
lithes uniplicatus. An- cation produces Rhopalithes. In this connection 
other view of the pro- 4 specimen of R. rugoides in the collection of the 
a. us MC Philadelphia Academy is of interest (see above, 
—_ a ( " “p. 136), showing a more intimate relation be- 
tween the two types. 

A plicated columella appears to indicate a more specialized develop- 
ment than a non-plicate one. This is indicated by the fact that in the 
young the plications are often weak, and where two plications exist in 
the adult, the young sometimes show only a faint development of one, 
while the other is strong. From this it seems not unlikely that 
Rhopalithes is descended from Cosmolithes, and that the latter came 
from some Fasciolarian ancestor. 

Localities: Grignon (M. C. Z. 1127) ; Paris (M. C. Z. 1133, 27770, 
27782). 


Horizon: Eocene. 








COSMOLITHES SUBUNIPLICATUS sp. nov. 
(Plate XIII, figs. 4-7.) 
(Compare F. uniplicatus DEsHayes, Coq. Env. Paris, t. 2, pl. 94 bis, figs. I-2.) 
This species appears to be a derivative of C. wniplicatus, differing 
from that species chiefly in the more pronounced characters of the ribs 
which have more the form of strong undulations, but are more faintly 
marked by spirals. The upper weak columellar plication character- 
istic of the preceding species is also seen in some specimens of this 
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species, though in others only one strong columellar plication occurs, 
A posterior canal is developed on the aperture. Intercalated spirals 
appear in the early volutions of the conch. In some specimens inter- 
calation is triplicate on the body whorl. This species is readily dis- 
tinguished from the preceding by the fainter spirals and the undu- 
latory character of the ribs. 

Locality: Paris Basin (M. C. Z. 1134, 1130);a120; 4228) rag2m 
27773) (Acad. Sci. 8035, Cossmann) ; Grignon (M, C. Z. 27772). 

Horizon: Middle Eocene, Calc. Grossier. 


COSMOLITHES LAVIGATUS (Gmelin). 
(Plate XIII, figs. 8, 9, 11.) 
1788. Murex Jevigatus GMELIN, Linn. Syst. Natura, Ed. 13, t. 6, p. 3555, mo. IIL. 
1824. Fusus levigatus DESHAYES, Coq. Foss. Env. Paris, p. 531, pl. 70, figs. 14, 15. 
1889. Clavilithes levigatus CossMANN, Cat. Cog. Foss. Envy. Paris, p. 175. 

This species is closely related to the two preceding ones, from 
which it is distinguished mainly by the final smooth whorls. The 
protoconch and nepionic stage are as in the preceding species. The 
ribs are variously developed in the neanic stage, though they are seldom 
as strong as are those of the preceding species. In the ephebic 
whorls the ribs become obsolete. The spire is shorter and the aperture 
longer than in the preceding species. Lines of growth, crowded and 
lamellose, occur on the last portion of the body whorl, which is globose. 
The sutures are but slightly impressed, giving an almost uninter- 
rupted slope to the spire. On the body whorl the spirals as well as 
the ribs are obsolete. Columella with a strong and a faint plication. 

Localities: ((?) (M. C.:Z. a122))) Parnes( MM. Ge Ain tee 
1126))Grienon’ (M./@) 227770): 

Horizon: Eocene, Calcaire Grosiere. 

The relations of the preceding species may be expressed thus: 

Rhopalithes japeti. 


R. clavelloides. 


| 


R. noe. 


R. berewioiles 
| 
| 


| C. levigatus. 


| | C. subuniplicatus. 
| 
R. rugoides ———_———_R. angulatus. Cosmolithes uniplicatus. 





ae 
Fusus sp. (2) 
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GEOGRAPHICAL DISTRIBUTION. 


All the evidence so far obtained points to Western Europe as the 
place where the genus Fusus originated. The most primitive species 
of the genus yet found (F. porrectus) is from the Eocene beds of 
southwestern England.* The related French species (F. aciculatus) 
is, according to all appearances, a local modification of the primitive 
British species from which it has descended. As has been shown, 
the other so-called French Fusi probably all belong to distinct genera, 
as do also the species from the American Eocene beds generally re- 
ferred to this genus. fF. wnicarinatus from France is probably not a 
true Fusus, but may belong to the genus Falsifusus. In no other 
Eocene formations have true species of Fusus been found, so far as I 
have been able to ascertain. Thus we are forced to regard the British 
Eocene seas as the ancestral home of the genus. 

We have no certain knowledge of true species of Fusus in forma- 
tions older than the Tertiary. Many Cretacic species have been 
referred to Fusus, but for the most part it is readily seen that these 
belong to other genera. There are, however, a few forms which need 
more careful study to determine whether or not they are to be con- 
sidered as true Fusi. Kaunhowen described several species from the 
Upper (Maestrichtien) Chalk of Prussia (Gast. Maest. Kreide, pp. 
81-83, pl. 9, figs. g-11a; pl. 10, figs. 1-8) which, as far as the form 
is concerned, might well be considered true Fusi. This is particularly 
true of F. bicinctus Kaunh. Kaunhowen compares this species with 
Fusus (Rhopalithes) angulatus Lamarck, but this is probably merely 
a superficial resemblance. Falsifusus (2) serratus and F. (?) wnicari- 
natus appear to be much more nearly related to Kaunhowen’s species, 
and it is not improbable that these three species may prove congeneric. 
Of the other species described by Kaunhowen, F. pliciferus Binkhorst, 
F. kunredensis Kaunh. and F. planus Kaunh. deserve to be consid- 
ered as possible ancestral types of Fusus. This is suggested by the 
simplicity of the whorls, particularly in the first of these, and the uni- 
form character of the ribs, which recalls that of the young Fusus. 
The character of the apical whorls is, however, unknown. 

We have at present too little information to enable us to trace the 
migrations of Fusus in time immediately succeeding the Eocene. The 
Oligocene species known from North Germany, if true Fusi, are the 
only European Oligocene species so far determined. 

Miocene species of Fusus are known in Europe from the Vienna 
Basin. Strangely enough the species of this district, judging 
from the descriptions and illustrations—and the few specimens 


* Cossmann cites this species from “la Loire inférieure” (Ess. de Paléocon- 
chologie Comparée, T. IV, p. 4. 
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available—are like those of the sub-apennine formation of Italy, 
which is considered typical Pliocene. F. rostratus, F. brede, F. 
semirugosus and F. longirostris were, if anything, more advanced 
in the Miocene of the Vienna basin than they were in the Pliocene 
(?) of Italy. The similarity of development of the species indicates 
a connection between the Mediterranean and the Vienna basin during 
the Mediterranean stage and would also suggest that the deposits in 
which they are found are of the same age in both regions. In the 
Pliocene of Italy the genus Fusus is well represented by two series, 
the F. rostratus series and the F. longirostris series. The former con- 
tinued to the present time, characterizing the Mediterranean province 
of to-day. The F. longirostris series appears to have ended in one 
direction in such forms as F. castellarquatensis, and in others, in F. 
mequicostatus and F. etruscus, both of which probably represent 
terminal members of lateral branches. The two series were un- 
doubtedly closely related, but their relation to the Eocene species is 
not so clear. It is extremely probable that there are as yet undiscov- 
ered connecting series, which flourished during Oligocene and Miocene 
times in a still unknown area. 

If the progress of the Fusi in the Post Eocene of Europe is ob- 
scure, it is less so in the corresponding American formations. In 
the Miocene (or possibly Oligocene) of the West Indian region, we 
have good species which are not so far removed from the Eocene 
ancestors. These are F. henekeni and F. haitensis from Jamaica 
and San Domingo, the former a moderately primitive type, the latter 
more specialized, and representing a distinct branch. These are the 
earliest known species of the F. colus series, and they are very closely 
related to the Eocene species of Western Europe, though mostly grow- 
ing to a much larger size. F. eucosmius, the modern offspring of 
these Miocene species, still lingers in the east American waters, having 
been dredged off Key West. Its nearest relatives, however, among 
the modern fauna, 2. e., F. turriculus, F. chinensis and F. reeveanus, are 
far removed from it geographically, occurring, so far as known, only 
in the China Sea region. The other members of the colus series are, 
however, distributed throughout the Indo-Pacific province. The 
easternmost recorded locality in the Pacific is Tongatabue in the Tonga 
or Friendly Island group about longitude 175° west of Greenwich, 
where F. toreumus has been found. Cyrtulus serotinus, however, 
the phylogerontic terminal of the F. colus series, has been recorded 
from Nukahiva in the Marquisas group, longitude about 140° west 
of Greenwich. The easternmost locality recorded for species of this 
series is Mauritius in the Indian Ocean, specimens of F. torewmus and 
F. longicaudus having been labelled as coming from the waters near 
that island. 
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From the data at present available it seems most probable that 
Fusus migrated westward across the Atlantic in early Tertiary times, 
and that it crossed the isthmus of Panama, during Miocene or 
Pliocene times, when that land body was submerged, and then, crossing 
the Pacific, established itself in the Indo-Pacific province, where it 
flourishes to-day. Thus the most typical Fusi, 7. e., the species of 
the colus series, appear to have migrated nearly around the world. 
It might of course be argued that the species of this series might 
have migrated eastward as far as the Indo-Pacific province, and that 
the Miocene and Pliocene members of the series are still awaiting 
discovery in Europe and Asia. This would leave the American species 
unaccounted for, since the hypothesis of a migration across the Pacific, 
in opposition to the prevailing currents, is hardly tenable. If it is 
assumed that migration occurred both eastward and westward, the 
very close similarity between the American F. eucosmius and the 
Chinese F. toreumus, which amounts almost to identity, is to be ac- 
counted for on a hypothesis other than immediate genetic relation. 
To sum up then, it seems most likely that the species of the Fusus 
colus series originated in the Eocene of Western Europe, and migrated 
westward during Tertiary times, until they have all but belted the 
globe, though their resting places were only at widely separated stages, 
where favorable conditions allowed development. 

Turning now to the other series of Fusus, we find even more diffi- 
cult problems indicated in their distribution. The F. tuberculatus 
series belongs wholly to the modern fauna, and is clearly derived from 
the F. colus series, probably through F. toreumus. F. tuberculatus is 
at home in the Indo-Pacific province, occurring on the east African 
coast and islands in the Red Sea, and on the Australian coast (Queens- 
land). The northernmost branch of this series is at home in the 
Japan seas, this branch comprising F. nodosoplicatus and variety, 
and F. perplexus and varieties. From this latter series seems to have 
developed the Philippine Island representative of this group, F. 
distans. The occurrence of this latter species together with its de- 
scendant, F. closter, in the West Indian waters (Isle of Margarita) 
is a most perplexing circumstance. Is it possible that this species 
migrated around the Cape of Good Hope, up the west coast of Africa, 
and thence across the Atlantic to the West Indies? Or can we accept 
the much more improbable idea that the species migrated eastward, 
across the Pacific, and the submerged isthmus to its present location? 
The very slight differences between the West Indian and Philippine 
representatives of the species (F. distans) suggests that migration 
took place in the modern period, and one or the other of these paths 
must have been chosen unless we can accept the very improbable 
hypothesis of an independent origin of the species in the two waters. 
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The discovery of this species on the east African coast would go far 
to settle this question in favor of the westward migration of the species. 
As will be shown later, there seems to be little doubt that members of 
another series (/*. australis series) of somewhat closely related Fusi 
have migrated along this path. 

Another branch of this series, that of the large and beautiful F. 
longissimus, became widely distributed throughout the Indian ocean 
and the Pacific Island groups. The most specialized member of this 
branch, F. undatus, ranges from Ceylon on the west to Tahiti on the 
east, a range covering about 130 degrees of longitude, or more than 
one third the circumference of the globe. 

From this same stock also originated the series of heavy or compact 
Fusi of which F. becku, F. laticostatus and F. nicobaricus are typical. 
The first of these is a rare form, having been recorded from the 
Philippines only. Both F. micobaricus and F. laticostatus are con- 
fined to the Indo-Pacific region, not having been recorded from west 
of Ceylon, or north and east of Liu Kiu (Loo Choo) off the south coast 
of Japan. 

The members of the Ff. australis series have to all appearances de- 
scended from some member of the F. tuberculatus series, probably 
F. distans. F. marmoratus seems to be a direct descendant of F. 
australis and both occupy about the same territory. They are chiefly 
at home off the Australian coast, though they are more widely dis- 
tributed in Indo-Pacific waters. A well-marked variety of F. mar- 
moratus characterizes the Red Sea, but is not confined to it. This has 
probably given rise to the variable but characteristic FP. polygonoides 
of the Red Sea, a species which has also been recorded from the East 
Indies. 

Closely related to the Red Sea variety of F. marmoratus is F. 
brasiliensis, the American representative of this series. This has 
been found off the Brazilian coast, occurring as far south as Cape Frio, 
more than twenty-one degrees south of the equator. It is also re- 
corded from the Florida coast, and specimens doubtfully labelled as 
coming from Suez have been identified with it. The migrations of 
this species, or its immediate ancestor, seem to have been around the 
Cape of Good Hope, and thence across the Atlantic. This may have 
been simultaneous with the migration of F. distans. 

This brings us to the exclusively American F. dupetit-thouarsu 
and its various modifications. This species, at home only on the west 
coast of America, seems to have no immediate known Tertiary relative, 
unless Ff. gabbi be considered such. Its nearest living relative among 
the Asiatic faunas is F. novehollandie from Australia and Tasmania. 
The occurrence of F. dupetit-thouarsii on the west coast of America 
suggests that its ancestors reached that coast during the Miocene sub- 
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mergence of the isthmus, and that we may therefore look for Miocene or 
earlier Tertiary ancestors of this species in the deposits of that age 
in tropical America. F. gabbi, though suggestive, is not conclusive, 
as the early stages of this species are unknown, and hence its relation- 
ship undetermined. J. dupetit-thouarsi var. nodosus is the most 
primitive representative of this series and from it all the other varieties 
were derived, as has been shown. F. ambustus, a west coast species, 
appears to be a lateral descendant from F. dupetit-thouarsii nodosus. 
Var. irregularis and F. meyeri, clearly derived from the more advanced 
members of the regular series of F. dupetit-thouarsti, are probably 
also west coast shells, though in collections the former has been labeled 
as coming from the East Indies. Considerable doubt is to be en- 
tertained as to the correctness of this locality, as the specimens were 
identified with F. longirostris, which it at home in the East Indian 
waters, and the habitat of which, together with its name, appears to 
have been arbitrarily applied to the specimens under discussion. 

Having now traced the distributions of Fusws as far as the species 
have been studied, we may next inquire as to the probable method 
of migration of these organisms. Was it accomplished along a former 
continental platform, or was it across an Atlantic and Pacific like that 
of the present day? From what is known of the habitat of Fusus 
and its congeners, migration across the oceans on the present ocean 
bottom is out of the question, for all modern species occur only within 
moderate depths, being at home only in the littoral district.* 

It is furthermore impossible, that migration should have taken 
place either along a north or a south Atlantic or Pacific shore line 
or continental shelf, unless wholly different climatic conditions existed 
at the time of such migration, for no true Fusi are known to exist 
outside of tropical or semitropical regions. Even if such conditions 
may have existed in the north or south Atlantic or Pacific during early 
Tertiary times, we have no evidence that they obtained in the modern 
period during which some of the most puzzling transoceanic migra- 
tions have taken place. 

There seems thus no way to account for the migration of these 
organisms except by flotation during the larval period of their develop- 
ment. Nothing is known, so far as I am aware, of the early stages 
of true Fusus. Whether it has a free meroplanktonic veliger stage, 
or whether as is the case in closely related types, especially Fulgur 
and Sycotypus, this stage is passed through within the egg capsule, 
has still, I believe, to be determined. If the free veliger stage exists, 


* The author follows Ortmann in the definition of the term littoral, including 
in it the “Flach See,” or all that portion of the sea bottom which is effectively 
illuminated by the sun’s rays. Though variable, the limit of this depth is in 
the vicinity of the hundred-fathom line. 
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transportation across the oceans, by the equatorial currents, would 
seem an easy matter, and the world-wide distribution of the genus 
within the equatorial belt would thus readily be accounted for. If, 
on the other hand, the veliger stage should be passed through within 
the egg-capsule as in Fulgur, or if, what seems not improbable in such 
accelerated types as Fusus, the veliger stage is dropped out altogether 
in the development, the problem of transoceanic migration by flotation 
becomes a much more serious one. In that case we have to assume 
that the egg-capsules, either separately or attached to sea-weeds, were 
carried by the equatorial currents across the oceans, and become 
stranded in favorable localities, where the young developed and ap- 
propriated the territory. 

The development and migration of the Eocene Fusoid mollusks 
of other genera (Falsifusus, Clavilithes, etc.) present problems ap- 
parently as perplexing as that of the true Fusi. As has already been 
shown, the American waters contained no true Fusi though species of 
Fusoid form existed. Falsifusws may have been derived from a 
Pleurotoma stock, from which stock also Levifusus appears to have 
originated. Euthriofusus, the structural parallel of the latter genus, in 
the Miocene of Europe, was perhaps derived from the Eocene Pseudo- 
fusoids of the Paris basin. Fulgurofusus, the Eocene relative of 
Fulgur, may have been derived from a Fasciolarian stock. From a 
like stock, Heilprinia, was also derived, which during the Miocene 
submergence of the isthmus, spread on both sides of the American 
continents. Considerable doubt may be entertained as to the genetic 
relation of Fusus serratus Desh. and F. uniangularis Desh. of the 
Parisian Eocene with the Pseudofusi of the Gulf state region. I am 
strongly inclined to believe that their similarities indicate parallelism, 
rather than relationship, and that they have arisen independently, and 
so belong to distinct genera, a conclusion also suggested by their 
structure. When we take into consideration the provincial character 
of the faunas of which the Parisian species and the American Pseudo- 
fusi respectively were members, it seems difficult to believe that any 
communication could exist between the two regions. This suggestion 
is not at all invalidated by the occurrence of Clavilithoids in both the 
Parisian and the Gulf State Eocene, for, as has already been suggested, 
it is not at all improbable that the two series have originated inde- 
pendently, and that their striking similarities are merely pronounced 
cases of parallelism. Cyrtulus serotinus, of the modern fauna, is 
certainly as close to the Parisian Clavilithes in the characters of the 
adult as the latter is to the American species referred to that genus. 
Yet Cyrtulus serotinus, I believe, has no genetic connection whatever 
with Clavilithes, being a phylogerontic Fusus, and clearly derived from 
the modern members of that genus, while Clavilithes, though possibly 
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derived from an Eocene Fusus, nevertheless, belongs to an entirely 
distinct branch. As has been shown, there are constant differences 
between the protoconchs and young conch of the American and 
Parisian Clavilithoids, and these differences appear to be due to genetic 
distinctness. 

I believe that the Lower Eocene Clavellofusus is the phylo- 
gerontic derivative of an Eocene Fusus, just as the modern Cyrtulus 
is the phylogerontic derivative of a modern Fusus. It is not improb- 
able that Clavilithes, essentially a middle Eocene genus, was derived 
from Clavellofusus, though this point is by no means clearly deter- 
mined. In fact, Clavilithes rugosus, the radical of this series, in all 
but the elongated protoconch, approaches Fusus and may have been 
independently derived from that genus. The derivation of the various 
species of Clavilithes of the Parisian Eocene from the radicle C. 
rugosus has been traced, the series being a remarkably complete one. 

Nothing so much argues for the provincial character of the Paris 
Basin fauna than the distinctiveness of the species of Clavilithes which 
it embraces. In the closely adjoining British water no identical 
forms existed, a marked individuality characterizing all the species. 
That there was a barrier between the two neighboring localities seems 
unquestionable, but that barrier was probably not land; nor was it 
absolutely insurmountable. Nevertheless, those forms which did 
transgress the limits of the province within which the series developed, 
were either specifically modified or soon developed characteristics which 
pointed to a degeneration. It is highly probable that the barrier was 
merely caused by change in the facies of the Eocene sea bottom, 
which change is clearly indicated in the lithic character of the corre- 
sponding deposits. The north German Oligocene province was less dis- 
tinct in facies or fauna from that of England, and the intermigration 
of species was probably more pronounced. 

The Eocene of the American Gulf States had likewise its distinct 
series of species which paralleled those of the Paris basin. The 
succession of characteristics in the American as in the French species 
is such a normal one, and the series in each case fall so naturally into 
species marking the successive stages in development that we need not 
be surprised to find the specific characters identical, though char- 
acteristics of a higher taxonomic value maintain a constant difference. 
In other words, the same species marking the same stage in the develop- 
ment of the series occurs in both genetic groups. In the several Eocene 
provinces of France two other distinct series of phylogerontic fusoid 
gastropods originated most likely from a Fusus radicle. These were 
Rhopalithes and Cosmolithes. Both have distinct generic characteris- 
tics, but in each series, species occur, which parallel those of Clavilithes. 
Rhopalithes has a typical Fusus protoconch, and is probably not far 


152 PHYLOGENY OF FUSUS AND ITS ALLIES. 


removed from Fusus. The plaited columella is a distinctive feature, 
but one which might be readily acquired in a strongly accelerated 
genus. The origin of such plaits has been discussed at length by 
Dalle 

Cosmolithes shows a modification of the protoconch which is de- 
pressed and more of the nature of the early whorls in Clavilithes. It 
probably was derived independently from Fusus. It is unknown 
outside of the French Eocene provinces. 


Peri Radna: Floriday vol lilenneice! 
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(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. The catalogue numbers are given. The illustrations 
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The Fusus colus Series. 


(M. C. Z., Museum of Comparative Zoology; B. S., Museum of the Boston 
Society of Natural History. The illustrations are reduced.) 
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PraTeE III. 


The Fusus distans and Other Series. 


(M. C. Z., Museum of Comparative Zoology; B. S., Museum Boston Society 
Natural History. All the illustrations are reduced.) 
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PLaTeE IV. 


(M. C. Z., Museum of Comparative Zoology.) 
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PLATE V. 


(M. C. Z., Museum of Comparative Zoology. The illustrations are reduced.) 


Figs. 1 
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PLATE Vi. 


The Fusus longirostris Series (Pliocene). 


(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. The illustrations are reduced.) 
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Pirate VI. 


The Fusus rostratus Series. 


(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. The illustrations are slightly reduced.) 


a. Pliocene. 
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(All the specimens are in the Collection of the Museum of Comparative 
Zoology at Cambridge. ‘The illustrations are slightly reduced.) 
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(All the specimens are in the collection of the Museum of Comparative 


Zoology at Cambridge. 
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The illustrations are reduced.) 
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Figs. 1-7. Clavilithes rugosus, typical forms of various ages (1380, 1380, 
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PLATE X. 


(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. The illustrations are slightly reduced.) 
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PLATE XI. 


(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. The illustrations are slightly reduced.) 
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Figs. 1-5. Clavilithes conjunctus, specimens of various ages, showing varie- 
ties: (1067; 277642) TOGB: (3) ic cu tear eee ee ee 107 
6. Clavilithes dameriacensis, an accelerated individual (27759)........ 101 


7-9. Clavilithes parisiensis, three ‘specimens showing variation (1073).. 110 
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(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. ‘The illustrations are slightly reduced. ) 
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PLaTE XIII. 


(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. The illustrations are slightly reduced.) 


PaGE. 
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PLATE XIV. 


(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge. ) 


Figs. I 


British Species of Clavilithes. 


Pace. 

Glavilithes-deformiss youns)| (27705) eee eee renee eo eon 120 

2. Clavilithes egregius, British type (27793).. Bays Saiernidion tatsaches (L2S 

3 and 4. Clavilithes deformis, young like Fig. 1 oe Bre Ca eRe 120 
5 and 6. Clavilithes solanderi, a young and a submature specimen 

(Hampshire #27765)" (lO58) i eeoniacuserseiercee ete arate er eee 123 

7. Clavilithes partstensis, British form: (27768). 222-2. ee 121 
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PHYLOGENY OF FUSUS.—GRABAU. PLATE XIV. 


BRITISH SPECIES OF CLAVILITHES. 








7 





IPRATE) XSVE 


(All the specimens are in the collection of the Museum of Comparative © 
Zoology at Cambridge.) 


Pace. 


Figs; 1-2. Clauvilithes solanderry ‘(types 1001. 127762) oe eee ee eee 123 
3. Clavilithes longevus, a characteristic adult mateel (27763). . . 126 
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(All the specimens are in the collection of the Museum of Comparative 
Zoology at Cambridge.) 


? PaGeE. 
Figs. 1-8. Rhopalithes now, showing the varieties produced by greater or 


less acceleration (1109, IIOI, 1107, I110, lol, ——, 1108, 1108).... 139 
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PLATE XVII. 


Protoconch and Early Conch Whorls of Fusoid Shells. 


(Drawn by Miss Elvira Wood, U. S. G. S., Washington, D. C., formerly 
Instructor in Paleontology Massachusetts Institute of Technology.) 

(M. C. Z., Museum of Comparative Zoology, Cambridge; Acad. Sci., Museum 
of the Academy of Sciences, Philadelphia; Nat. Mus., National Museum, 
Smithsonian Institution, Washington, D. C.) 
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Figs. 1. Fusus turriculus, specimen, fig. 1, pl. IT, showing ae Fusus proto- 
conch (M. ©, Z 335 X10): 5 Bh ae cue othe mee 
2. Fusus longirostris, Pliocene (M. C zs Tames x aoe : 52 


3. Fusus longirostris, accelerated type. The first whorl ae ae pterg: 
conch is restored. The second shows numerous crowded riblets 
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4. Fusus brede. Protoconch and early whorls of specimen, fig. 8, pl. 
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are shown (M. C. Z. 1452, X io). ; 60 
5. Levifusus? harrist Grabau (Am. Nat, Vol. XXXVIL ; p- Eee) Hoes 
ing the Fulguroid protoconch of the type. Lower Claiborne, 


Texas (Acad. Sci. 6950, X 16).. ae 86 
6. Fulgurofusus quercollis, showing he) Bulguroid’ protoconch and 

nepionic stage (Acad. Sci. 9019, X 16).. see he Serenels.0) 
7. Levifusus trabeatus, showing a peotaconeh aanibeoden to hae of 

Falsifusus (Acad. Sci. 6955, X 16). eee 2 
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Piate XVIII. 


Protoconchs and Early Conch Whorls of Fusoid Shells. 


(Drawn by Miss Elvira Woods Us Ss Gs o> Washington, D. C., formerly 
Instructor in Paleontology Massachusetts Institute of Technology. ) 

(M,C: Z., Museum of Comparative Zoology, Cambridge; B. S., Museum 
of Boston Society of Natural History; Acad. Sci., Museum of the Academy 
of Natural Sciences, Philadelphia; Nat. Mus., National Museum, Smithsonian 
Institution, Washington, D. €) 


PAvdE. 

Figs. 1. Falsifusus ludovicianus. The apical whorls are imperfect, but of 
the F. meyeri type (Acad. Sci. OARS, KOs «soma yoe tessa 82 

2. Falsifusus ? apicalis, showing the remarkably accelerated proto- 


conch (Acad. Sci. 6878, X TO) ds cece ee ssi eis cae ere sien tage 83 
3. Levifusus ? mortom, showing a protoconch similar to F. meyeri. 
The early conch whorls are rounded. Eocene (Acad. Sci. 6855, 
STG) ucicn soci cee tase pnii's Selene wie as ae nae Z 
4. Clavellofusus sptratus. The protoconch and early whorls of the 
conch. Strong distant smooth riblets are shown on the final por- 


tion of the protoconch (Acad. Sci. 8024, X 10)...-.--- 20 eeer ee: 99 
5. Heilprinia caloosaénsis. Protoconch and early conch whorls (Nat. 

Mites. quer GUO sro mania sin ereisiece secon mae eee naman 87 
6. Euthriofusus burdigalensis. The pseudofusoid protoconch (B. S. 


TAGO, CTO) odes Go eee oes coca ene tang a 93 
7 and 8. Clavilithes deformis, showing the protoconch with the 

trochoid apical whorls, characteristic of the British species of 

Clavilithes. Barton Beds. (Mis (6221277833 Seen oelepeta ei aeene 120 
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PREFACE, 


THE SELECT BIBLIOGRAPHY OF CHEMISTRY, 1492-1892, was 
published in 1893; the First Supplement, published in 1899, brought 
the literature down to the close of the year 1897. ‘The present work, 
constituting the Second Supplement, continues the subject five years 
later, to the close of the year 1902 ; in it are preserved the same sub- 
divisions adopted in the main work, and it includes additions to Sec- 
tion VIII, Academic Dissertations, which was published separately in 
rgo1. ‘To summarize, the present work contains titles of books pub- 
lished between 1898 and 1902, both inclusive, under the following 
heads : 

I. Bibliography. 
II. Dictionaries. 
LET. History. 
IV. Biography. 
V. Chemistry, Pure and Applied. 
VI. Alchemical Literature in the roth Century. 
WE Periodicals. 
VIII. Academic Dissertations. 

No attempt has been made to zzdex books and periodicals, as this 
is accomplished in the International Catalogue of Scientific Literature, 
directed by the Royal Society, London, and that undertaking is not 
duplicated in the present work. 


HENRY CARRINGTON, BOLTON. 


WASHINGTON, D. C., 
FEBRUARY 27, 1903. 


[NoTE.—Doctor Bolton died November 19, 1903, while this publication was 
in press, and most of the proofreading, as well as the preparation of the index, 


was done by Mr. Axel Moth, of the New York Public Library. ] 





A SELECT BIBLIOGRAPHY OF CHEMISTRY 
1492-1902. 


SECOND SURPLEMENG 


SECTION: 


BIBLIOGRAPHY. 


ADDRESSBUCH DER CHEMISCHEN UND VERWANDTEN INDUSTRIEN VON 
OESTERREICH-UNGARN. Herausgegeben von der Abtheilung 
fur Chemie und Physik des Niederosterreichischen Gewerbe- 
Vereins. Leipzig, 1898. 8vo. 


BIEDERMANN’S CENTRALBLATT FUR AGRICULTURCHEMIE UND RA- 
TIONELLEN LANDWIRTHSCHAFTSBETRIEB. General-Register 
zu Band 1-xxv: Jahrgang 1872-1896, zusammengestellt von 
K. Wedemeyer. Leipzig, 1901. 8vo. 


BOLLETTINO DI BIBLIOGRAFIA E STORIA DELLE SCIENZE MATEMATICHE 
PUBBLICATO PER CURA DI GINO LorIA. Torino, 1898. 


BOLTON, HENRY CARRINGTON. 


A Select Bibliography of Chemistry, 1492-1897. First Supplement. 
Smithsonian Miscellaneous Collections, No. 1170. City of 
Washington, 1899. Pp. x-489. 8vo. 


BoLTOonN, HENRY CARRINGTON. 
A Select Bibliography of Chemistry, 1492-1897. Section V//1/. 
Academic Dissertations. Smithsonian Miscellaneous Collections, 
1253. City of Washington, 1901. Pp. Iv—-534. 
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NO 


BIBLIOGRAPHY OF CHEMISTRY. 


BREARLEY, HARRY. 


A Bibliography of Steel-Works Analysis. Chem. News, vol. 80, 
p. 233 ef seg. (November—December, 1899). See, zm Section V, 
Brearley, Harry, and Fred Ibbotson. The Analysis of Steel- 
Works Materials. 


BULLETIN DE LA SOCIETE CHIMIQUE DE PARIS. ‘Tables des années 
1889 A 1898 dressées par Th. Schneider. Paris, 1900-1901. 
Two parts. &vo. 


CATALOGUE MENSUEL DES THESES SOU’TENUES DEVANT LES UNIVER- 
SITES DE MONTPELLIER ET DE TouLousE. Montpellier, Octo- 
bre, 1898; Juin, 1899. 
Continued under the title : 
CATALOGUE MENSUEL DES THESES SOUTENUES DEVANT 
LES UNIVERSITES FRANCAISES. Montpellier, July, 
1899. 


CHEMICAL MANUFACTURER’S DIRECTORY OF ENGLAND, WALES, 
SCOTLAND, SOME FIRMSIN IRELAND, 1g00. London, 1900. 8vo. 
_[The same] for 1902. London, 1902. 


CHEMICAL SocriETY [oF LONDON]. 

A Catalogue of the Library of the Chemical Society, arranged ac- 
cording to authors, with a subject-index. [By Robert Steele. ] 
London, 1903. 8vo. 

Collective Index of the Transactions, Proceedings, and Abstracts, 

* 1883-1892. By Margaret D. Dougal. London, xz. d. [1898]. 
2VOls. SVQ: .-l) ppexVe4y te leg eee 


CHEMISCH-TECHNISCHES REPERTORIUM. Jacobsen, E. Siebente 
General-Register zu Jahrgang 31-35 (1892-1896). Berlin, 
1898. 8vo. 


CHEMISCHES CENTRALBLATT. ; 
General-Register uber die funf Jahrgange des C. C., 1897-1901 
(Autoren- und Sach Register; Register der Patentnummern) 
Bearbeitet von Rudolf Arendt. Berlin, rgo2. 


DoAN, MARTHA. 


Index to the Literature of Thallium, 1861-1896. By Martha Doan. 
City of Washington, published by the Smithsonian Institution. 
1899. 26 pp. 8vo . 

Smithsonian Miscellaneous Collections, vol. xii (Number 1171). 
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GARGON, JULES. 
Répertoire géneral ou Dictionnaire méthodique de bibliographie des 
industries tinctoriales et des industries annexes depuis les 
origines jusqu’ a la fin de l'année, 1896. ‘Technologie et chimie. 


Tome I. Introduction et avertissement géneral. Notice sur 
les sources bibhographiques du dictionnaire. Tables. 


Tome II. Accidents de fabrications—Kermeés. 


Tome III. Laboratoire—Zinc. Paris, 1g00-1901. Roy. 8vo. 


GAZZETTA CHIMICA ITALIANA. Indice generale dei volumi 1-20 
(Anni 1871-1890). Palermo, 1898. 8vo. 


GLINZER, LANGFURTH, und VOIGTLANDER. 
Sammelkatalog der in Hamburger offentlichen Bibliotheken vorhan- 
denen Litteratur aus der Chemie und aus verwandten Wissen- 
schaften. Hamburg, Igor. 108pp. 8vo. 


Howe, Jas. LEwIs. 

Bibliography of the Metals of the Platinum Group. Platinum, 
Palladium, Iridium, Rhodium, Osmium, Ruthenium, 1748-1896. 
“Smithsonian Miscellaneous Collections, No. 1084. City of 
Washington, 1897. 318 pp. 8vo. 


INTERNATIONAL CATALOGUE OF SCIENTIFIC LITERATURE. First 
Annual Issue. D. Chemistry. London, 1902 (June)—Jan- 
ary, 1903. 2 vols, 8vo. 


JAHRESBERICHT UBER DIE FORTSCHRITTE DER CHEMIE. General- 
Register zu den Jahrgangen 1877 bis 1886. Three parts in five. 
Braunschweig, 1897-1899. 8vo. 


JAHRESBERICHT UBER DIE UNTERSUCHUNG UND FORTSCHRITTE. AUF 
DEM GESAMMTGEBIETE DER ZUCKERFABRIKATION. Alpha- 
betischer Sachregister zur Jahrg. 1-go (1861-1900). Braun- 
schweig, rg01. 8vo. Ill. 


JourNAL (THE) OF THE AMERICAN CHEMICAL Society. General 
Index to the first twenty volumes, 1879-1898, and to the Pro- 
ceedings, 1877-1879. Easton, Pa., 1902: 


JOURNAL OF THE SOCIETY OF CHEMICAL INDUSTRY. Collective Index 
' from 1882 to L8as5.. Vols I. 10, cstv, compiledauby.E. > We 
Renaut. London, 1899. 4to. 


4 BIBLIOGRAPHY OF CHEMISTRY. 


Krupsky, AL. KER. 
Russkaya chast khimicheskoy bibliographii. St. Peterburg, 1900. 


62 pp-= -4tor 
Published by the Imperial Academy of Sciences, St. Petersburg. An 
excerpt from Bolton’s Select Bibliography of Chemistry. 


LuDWIG, ANTON. 

Fiihrer durch die gesammte Calciumcarbid- und Acetylen-Litteratur. 
Bibliographie der auf diesen Gebieten bisher erschienenen 
Biicher, Journale, Aufsatze in Zeitschriften, Abhandlungen und 
wichtigsten Patentschriften. Herausgegeben unter Mitwirkung 
von L. Ludwig. Berlin, 1899. 8vo. 


MATHEWS, J. A. 
Review and Bibliography of the Metallic Carbides. Smithsonian 
Miscellaneous Collections, No. 1ogo. City of Washington, 
1898. VO. +32 pp. 


NEDERLANDSCH TIJDSCHRIFT VOOR PHARMACIE, CHEMIE EN TOXI- 
COLOGIE. ‘Tienjaarlijksche Inhoudsopgave benevens Register 
van Auteurs(1889-1898). s’Gravenhage, 1899. Iv-89 pp. 8vo. 


PALMAER, K. VILH. 

Forteckning pa arbeten rorande ammoniakaliska foreningar af 
trevardig krom, trevardig kobalt, samt rhodium och iridium, 
1871—April, 1895. 

Contained in: 
Om Iridiums ammoniakaliska Foreningar. Akademisk 
Afhandling af K.V.P. Upsala, 1895.. Pp. 119-122. 
[68 titles. ] 


PATENT OFFICE [LONDON] SERIES OF CATALOGUES. 

SupyEcr List of the Works on Chemistry and Chemical Technology 
in the Library of the Patent Office. Patent Office Library 
Series, No. 6; Bibliographical Series, No. 3. London, 1go1. 
Pp.105.,. 32mo. 


SupyEct List of Works on Certain Chemical Industries, including 
destructive distillation, mineral oils and waxes, gaslighting, 
acetylene; oils, fats, soaps, candles, and perfumery; paints, 
varnishes, gums, resins; paper and leather industries, in the 
Library of the Patent Office. Patent Office Library Series, No. 
7; Bibliographical Series, No. 4. London, 1901. Pp. 100. 
32mo. 


On 
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PATENT OFFICE [LONDON] SERIES OF CATALOGUES. [Cont’d. ] 
SupjEctT List of Works on Domestic Economy, Foods, and Beverages, 
including the culture of cacao, coffee, barley, hops, sugar, tea, 
and the grape, in the Library of the Patent Office. London, 
1902. Patent Office Library Series, No. 9; Bibliographical 
meries, No. 6. -Pp. 136..32ma. 


SugjectT List of Works on the Textile Industries and Wearing Ap- 
parel, including the culture and chemical technology of textile 
fibres, in the Library of the Patent Office. London, 1902. Pp. 
E28. -\32mo. 


SupyEcT List of Works on General Science, Physics, Sound, Music, 
Light, Microscopy, and Philosophical Instruments, in the 
Library of the Patent Office. London, 1903. Pp. 183. 32mo. 


ROTHSCHILD, H. DE. 
Bibliographia lactaria. Bibliographie générale des travaux parus 
sur le lait et l’allaitement jusqu’ en 1899. Paris, 1900. 


TAtBOT, HENRY P., and JOHN W. BRowN. 
A Bibliography of the Analytical Chemistry of Manganese. City 
of Washington, 1902. 8vo. 
Smithsonian Miscellaneous Collections, 1313. 


TUCKERMAN, ALFRED. 

Index to the Literature of the Spectroscope (1887-1900, both in- 
clusive). [Continuation of the previous index by the same 
author published in 1888.] Washington City, 1902. 8vo. 

Smithsonian Miscellaneous Collections, 1312 


ZEVTSCHRIFT FUR DEN PHYSIKALISCHEN UND CHEMISCHEN UNTER- 
RICHT. General-Register fur Jahrgang I—x (1887-1897), bear- 
beitet von O. Ohmann. Berlin, 1898. 4to. 


ZEITSCHRIFT FUR PHYSIKALISCHE CHEMIE, STOCHIOMETRIE UND 
VERWANDSCHAFTSLEHRE. Herausgegeben von W. Ostwald 
und J. H. van’t Hoff. Namen- und Sach-Register uber Band 
I-xxv bearbeitet von T. Paul. Leipzig, 1900. 8vo. 


SECON alt 


DICTIONARIES AND TABLES. 


BAYLEY, THOMAS. 

A Pocket-book for Chemists, Chemical Manufactures, Metallurgists, 
Dyers, Distillers, Brewers, Sugar Refiners, Photographers, 
Students, etc. Seventh edition, revised and enlarged. Lon- 
don, 1900. 32mo. 


: BERSCH, Jt 
Lexikon der Farbentechnik. Handbuch der Farbenfabrikation, Far- 
berei, Bleicherei und Zeugdruckerei. Wien, 1902. 


BILLON, F. 
Petite encyclopédie pratique de chimie industrielle. Paris, 1898— 
1902; 30) vols:, 16 mo: 


CarRnoy, H. 
Dictionnaire biographique des membres des sociétés savantes. 
Paris, 1899. 


ce 


This comprises only those members ‘‘ en province.”’ 


CASTELL-EVANS, JOHN. 
Physico-Chemical Tables, for the use of Analysts, Physicists, Chem- 
ical Manufacturers, and Scientific Chemists. London, 1902. 
2 vols., 8vo. 


CESARIS: -P- 

Nuovo dizionario di chimica, farmacia, materia medica e scienze 
affini, coll’ aggiunta di un formulario terapeutico e dei soccorsi 
d’urgenza nei casi di veneficio. Seconda ediziona. Lodi, 
I9g01. 8vo. 


CREMER, J. H., and G. A. BICKNELL. 

Chemical and Metallurgical Handbook. Containing tables, form- 
ulas, and information for the use of Chemists, Metallurgists, 
and Mining Engineers. Second edition, enlarged. Cleveland, 
1898. 8vo. 
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~ 


DANIEL, J. 
Dictionnaire ‘des matiéres explosives. "Préface de M. Berthelot. 
- Paris; to02. S8vo. Lk 


FREMY, EDMONDE. 
Encyclopédie chimique. Vol. 111, part 17. Platine et métaux qui 
laccompagment. Fascicule 1. Osmium et Ruthenium, par 
A. Joly et M. Vézes. Paris, 1899. 8vo. Fascicule 2. Palla- 
dium, Iridium, Rhodium, par E. Leidié. Paris, 1gor. 
ENCYCLOPEDIE CHIMIQUE. Table alphabétique des ma- 
tierés, par Chastaing. Paris, 1899. 8vo. 
GARANCE, A. M. 
Dictionary (A) of Perfumes used in Soap Making. London and 
Glasgow, 1808. 


GARGON, JULES. 
Encyclopédie universelle des industries tinctoriales. Paris, 1899. 8vo. 
In progress. 
GIMBEL, A., und ALMENRADER, K. 

Chemische Aequivalenztabellen fur die Praxis zur schnellen Er- 
mittelung der Beziehungen zwischen Ausgangsmaterial und 
Product fur Chemiker, Techniker und Fabrikanten. Han- 
‘Nover, 1905. S8vo. 


GUARESCHI, ICILIO. 

Nuova enciclopedia di chimica scientifica, tecnologita ed industriale, 
colle applicazioni a tutte le industrie chimiche e manufatturiere, 
alla medicina, alla farmacia, all’ igiene, alla mineralogia, all’ 
agicoltura, alla bromatologia, alla biologia, ecc. Diretta da 
iG. Lorino, 1899. 4to. 


In progress. 


HANDWORTERBUCH, (NEUES) DER CHEMIE. Auf Grundlage des von 
Liebig, Poggendorff und Wohler, Kolbe und Fehling heraus- 
gegebenen Handworterbuchs der reinen und angewandten 
Chemie bearbeitet und redigirt von H. von Fehling, fortgesetzt 
von C. Hell und C. Haussermann. Braunschweig, 1871. 

In progress. 

HEYNE, P. 

Praktisches Worterbuch der Elektrotechnik und Chemie in Deut- 
scher, Englischer und Spanischer Sprache. Mit besonderer 
Beriicksichtigung der modernen Maschinentechnik, Giesserei 
und Metallurgie. Vol. 1. Deutsch, Englisch, Spanisch. Dres- 
den, 1898. 8vo. Vol. 11, 1899; vol. III, 1900. 


$ BIBLIOGRAPHY OF CHEMISTRY. 


Hurst, GEORGE H. 
Dictionary of Chemicals and Raw Products used in the manufacture 
of paints, colors, varnishes, and allied preparations. London, 
Igor. 


KUSTER, F. W. 

Logarithmische Rechentafeln fur Chemiker, fur den Gebrauch im 
Unterrichtslaboratorium und in der Praxis berechnet und mit 
Erlauterungen vorsehen. Dritte, durchgesehene und erganzte 
Auflage. Leipzig, 1902. .12mo. 


LABOULAYE, CH. 
Dictionnaire des arts et manufactures et de l’agriculture. Septieme 
edition. Paris, 1900. 5 vols., 4to. 


EAU EE, H., Editor 
Encyclopédie scientifique des Aide-Mémoire. 305 vols., 8vo. Paris, 
1902. 
See following names in Section V: 
Ariks, E. Chaleur et énergie 
Thermodynamique des systemes homogeénes. 

ASTRUC WH ele vit: 

BARILLOT, ERNEST. La distillation des bois. 

BAUME-PLUVINEL, A. DE LA. La théorie des procédés photo- 

| graphiques. 

BERTHELOT, M. ‘Traité pratique de calorimétrie chimique. 

BoURSAULT, HENRI. Recherches des eaux potables et industrielles. 

GAUTIER, H. Essais d’or et d’argent. 

GuICHARD, P. Analyse chimique et purification des eaux potables. 

La quéstion de l’eau potable devant les Munici- 
palités. 

GuiLLET, Leon. LL, industrie des acides minéraux. 

HALPHEN, G. Analyse des matiéres grasse. 

HEBERT, A. Examen sommaire des boissons falsifiées. 

HENRIET, H. Les gaz de l’atmosphere. 

JACQUET, Louris. La fabrication des eaux de vie. 

JAUBERT, GEORGES F. Lindustrie du goudron de houille. 
L, industrie des mati€res colorantes azoiques. 
Les parfums comestibles. . 
Produits aromatiques artificiels et naturels. 
Les matiéres odorantes artificielles. 
La garance et l’indigo. 
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Leautté, H. ([Cont’d.] 
LABBE, HENRI. Essai des huilles essentielles. 
LANGLOIS, P. Le lait. 
LEFEVRE, JULIEN. La spectroscopie. 
La spectrométrie. 
La liquefaction des gaz et ses applications. 
L’éclairage aux gaz, aux huiles et aux acides 


gras. 
iNDET, 1, La biere. 


MAGNIER, DE LA SourcE. Analyse des vins. 
MinET, ADOLPHE. L’electrométallurgie. 
L/electrochimie. 
Les théories de 1’electrolyse. 
Analyses electrolytiques. 
Galvanoplastie et Galvanostégie. 
Navpin, LAURENT. Fabrication des vernis. 
NIEWENGLOWSKI,G.H. Chimie des manipulations photographiques. 
Pozzi-Escot, E. Analyse chimique qualitative. 
Analyse microchimique et spectroscopique. 
Les diastases. 
Analyse des gaz. 
PrupHOMME, M. ‘einture et impression. 
RocouvEs, X. Le cidre. 
Analyse des alcools et des eaux de vie. 
Sipersky, D. Polarisation et Saccharimé¢trie. 
Les constantes physico-chimiques. 
SorEL, ERNEST. La rectification de l’alcool. 
La distillation. 
THomas, V. Les plantes tinctoriales. 
Les matiéres colorantes naturelles. 
Les phénoménes de dissolutions. 
LEFEVRE, J. 
Dictionnaire de l’industrie. Matiéres premiéres, machines et ap- 
pareils, méthodes de fabrication, procédés mécaniques, opéra- 
tions chimiques, produits manufacturés. Paris, 1899. Svo. Ill. 


MARPMANN, G. 

Handworterbuch der chemischen Apparatenkunde und analytischen 
Technik, enthaltend eine genaue Beschreibung der seit den 
letzten Jahrzehnten in der chemisch-analytischen Litteratur 
bekannt gegebenen Apparate und Untersuchungsinstrumente 
mit Litteraturnachweis und Bezugsquellen. Leipzig, 1900. 
Roy. 8vo. Il. 
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MEADE, RICHARD K. 

The Chemists’ Pocket Manual. A practical handbook containing 
tables, formulas, calculations, physical and analytical methods 
for the use of Chemists, Assayers, Metallurgists, Manufact- 
urers, and Students. Easton, Pa., 1900. 


PANAOTOVIC; JP. 
Chemisches Hilfsbuch. Atomgewichte und deren Multipla, Um-_ 
rechnungsfaktoren und massanalytischen Constanten. Berlin, 

Ig00. 8vo. 


RAwson, CHR., GARDNER, W. M., and Laycock, W. F. 
Dictionary of Dyes, Mordants, and other compounds used in dyeing 
and calico-printing. London, 1gor. 


RICHTER, M. M. 

Lexikon der Kohlenstoff-Verbindungen. Zweite Auflage der ‘‘ Ta- 
bellen der Kohlenstoff-Verbindungen nach deren empirischer 
Zusammenstellung geordnet.’’ Hamburg, 1899-1900. 2 vols. 
8vo. Supplement I, 1901. 


SCHROEDER, G. und J. VON. 
Wandtafeln fiir den Unterricht in der allgemeinen Chemie und 
chemischen Technologie. Fortgesetzt von A. Harpf und A. 
Schierl. Kassel, 1899-1902. 


Colored tables in folio. 


SCHULTZ, GUSTAV, und PAUL JULIUS. 


Tabellarische Uebersicht der im Handel befindlichen kunstlichen or- 
ganischen Farbstoffe. Vierte umgearbeitete und stark vermehrte 
Auflage, herausgegeben von Gustav Schultz. Berlin, 1902. 


SIDERSKY, D. 


Les constantes physico-chimiques. Paris, 18—. 8vo. Ill. 
Encyclopédie des aide mémoire. 


TommassI, D. 
Formulaire physico-chimique. Recueil de tables, formules et ren- 
seignments pratiques a l’usage des chimistes, des ingénieurs et 
des industriels. Paris, 1898. 12mo. 
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VILLAVECCHIA, V. 


Dizionario di merciologia e di chimica applicata alla conoscenza dei 
prodotti delle cave e miniere, del suolo e dell’industria, con 
speciale riguardo ai prodotti alimentari, chimici e farmaceutici. 
Con la collaborazione di G. Fabris e C. Hannau. Secunda 
edizione completamente riveduta ed aumentata. Genova, 1g00— 
1902. 8vo. 


ViLLon, A. M., et GUICHARD, P. 


Dictionnaire de chimie industrielle, contenant les applications de la 
chimie a lindustrie, a la métallurgie, 4 l’agriculture, a la 
pharmacie, etc. Paris, 1895-1902. 3 -vols., sm. 4to. Il. 


WALDHEIM, M. VON. 


Pharmaceutisches Lexikon. Ein Hilfs-und Nachschlagebuch fur 
Apotheker, Aerzte, Chemiker und Naturkenner. Wien, 1899. 


Warts’ DICTIONARY OF CHEMISTRY, revised and entirely rewritten. 
By M. M. Pattison Muir and H. Forster Morley, assisted by 
eminent contributors. London, New York and Bombay, 1898-— 
I9g0l. 4 vols., roy. 8vo. 


Woy, R. 


Rechenknecht fur Chemiker. Breslau, 1899. 4to. 
Printed on stout board and laquered. 


Wouriz, A. 
Dictionnaire de chimie pure et appliquée. Supplement II, publié 
sous la direction de C. Friedel. Paris. — vols., 1891. 
Worvz, A. 


Dizionario di chimica pura ed applicata, contenenta la chimica 
organica ed inorganica, la chimica applicata all’industria, all’ag- 
ricoltura, ed alle arte, la chimica fisica e la mineralogia. Milano, 
1888-1902. 3 vols. in 7 parts, 8vo. III. 


SECTION “ME 


HISTORY SOR CHENIS TEN. 


INCLUDING THE HISTORY OF ALCHEMY, PHARMACY, PHYSICS, PHOTOGRAPHY, 
TECHNOLOGY, AND TOXICOLOGY. 


AHRENS, B. 
Die Entwicklung der Chemie im 19. Jahrhundert. Vortrag. Stutt- 
gart, 1900. 8vo. 


AMERICAN CHEMICAL SOCIETY. 
Twenty-fifth Anniversary of the American Chemical Society. New 
York City, April 12th and 13th, 1901. Supplement to the 
Journal-of the A. C.:S. Kasten; Ba,;, 19024 / pps 6s, Sve: 


ANDRE-PONTIER, L. 
Histoire de la pharmacie. Origines; moyen age ; temps modernes. 
Paris; 1900,, Svo. “Til 


BECK, L. 
Geschichte (Die) des Eisens in technischer und kulturgeschicht- 
licher Beziehung. Braunschweig. 8vo. Ill. Part IV, 1808. 
Part VV 20901: 


BECKMANN, E., und T. PAUL. 
Das neubegrundete Laboratorium fur angewandte Chemie an der 
Universitat Leipzig. Berlin, 1899. 8vo. Iil. 


BERENDES, J. 
Geschichte der Pharmazie. Unter Mitwirkung angesehener His- 
toriker und Fachgenossen herausgegeben. Leipzig, 1898. 8vo. 


BERICHT UBER DIE CHEMISCHEN INDUSTRIEN AUF DER WELTAUS- 
STELLUNG zU PARIS 1900. Herausgegeben von dem K. K. 
Oesterreichischen General-Commissariate. Wien, 1901. 4to. 


BERTHELOT, M. 
L/évolution générale des méthodes dans les industries chimiques. 
Revue générale des sciences, July 30, 1900. 
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BILLON, F. 
Historia de la industria quimica. ‘Traducida del Francés y adicio- 
nada con gran numero de notas y datos por J. Olmedilla y Puig. 
Madrid, 1898. 8vo. 


BITTMANN, C. 

Jacob Christian Schmeltzer und die Achard’sche Departements- 
Zuckerfabrik im St. Agnetenkloster zur Trier, 1811—’14. Ge- 
denkblatt zur Hundertjahrfeier der Europaischen Rubenzuck- 
erindustrie. ‘Trier, 1902. 8vo. Portrait. 


BLANCHET, A. 


Essai sur l’histoire du papier et sa fabrication. Paris, 1goo. 
SV On elle 


BOLTON, HENRY CARRINGTON. 
Chemical Societies of the Nineteenth Century. City of Washington, 
LOO2.. “L5).  Svo: 
Smithsonian Miscellaneous Collections, No. 1314. 
Also: American Chemical Society, Twenty-fifth Anni- 
versary of, g. v. , Chem. News, vol. 85, p. 220 e¢ seq. 
(May 9, 1902). 


Evolution of the Thermometer. Easton, Pa., 1900. Ill. 12mo. 


Follies of Science at the Court of Rudolph II. Pharmaceutical 
Review. April, r902—October, 1903. Il. 


Revival (The) of Alchemy. Annual Report Smithsonian Institu- 
tion, 1898. Washington, D. C., 1899. 


BorcHERS, W. 
Die Elektrochemie und ihre weitere Interessensphare auf der Welt- 
ausstellung in Paris, 1900. Halle, 1gor. 


BoRIANI, L. 
Introduzione alla storia della farmacia inItalia. Bologna, 1899. 8vo. 


BRUNK, H. 
History of the Commercial Manufacture of Artificial Indigo. [Trans- 
lated from the French.] Chem. News, 86, 211. (October 31, 
1902. ) 


CajorI, F. 
History (A) of Physics in its elementary branches, including the 
evolution of physical laboratories. New York, 1899. 8vo. 
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CLARKE, FRANK WIGGLESWORTH. 
The Development of Chemistry. Presidential Address at the Phila- 
delphia meeting of the American Chemical Society, December — 
30, 1901. Journal Amer. Chem: Soc. Vol. 24,'p. 117. (ene 


ruary, 1902.) 
Portrait. 


COLIN, SEBASTIEN. 

Déclaration des abuz et tromperies que font les apoticaires, fort utile 
et necessaire 4 ung chacun studieux de sasanté. Composée par 
Maistre Lisset Benancio (Sébastien Colin). Nouvelle édition, 
revue corrigée et annotée par Paul Dorveaux. Paris, 1901. 


COLSON wk: 
Mémoires originaux des créateurs de la photographie, annotée et 
commentés par R. C. Paris, 1899. 8vo. 


DAMMER, O. 
Die Fortschritte der anorganischen Chemie in den Jahren 1892-1902. 
Stuttgart, 1902. 8vo. 


This forms Vol. IV of Dammer’s Handbuch der anorganischen Chemie. 


DEL Mar, ALEXANDER. 
A History of the Precious Metals from the earliest times to the 
present. Second edition, revised. New York, 1902. Roy. 8vo. 


DRECKER. 
Kurzer Abriss der Geschichte der Photographie. Aachen, 1902. 


DUJARDIN, J. 
Recherches rétrospectives sur l’art de la distillation. Historique de 
Valcool, de l’alambic et de l’alcoométrie. Paris, 1900. 236 pp.» 
8vo. Ill. 


DUHEM, P. 
Tension (La) de dissociation avant H. Sainte Claire Deville. Les 
travaux de G. Aimé. Paris, 1899. 8vo. é 


DuTENS, LOUIS. 
Of the Chemistry of the Ancients. Chapter V in An Inquiry into 
the Origin of the Discoveries attributed to the Moderns. Trans- 
lated from the French. Jondon, 1769. 


ELLIS, CHARLES. 
The Origin, Nature, and History of Wine. london, 186r. 
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ESCALES, R. 
Bergbau, Hiittenwesen, Metallindustrie auf der Dusseldorfer Austel- 
lung. Chemische Plaudereien. Munchen, 1902. 8vo. 


FISCHER, E., und M. GuTH. 
Der Neubau des ersten chemischen Instituts der Universitat Berlin. 
Berlin, 1901. Fol. 


FISCHER, E. 
Eroffnungsfeier der neuen 1. Chemischen Instituts der Universitat 
Berlin am 14 Juli, 1900. Berlin, 1900. 


FISCHER, F. 
Chemische Technologie auf den Universitaten und technischen 
Hochschulen Deutschlands. Braunschweig, 1898.  8vo. 


Supplement to: Das Studium der technischen Chemie, etc., by the 
same author. 


ForRER, R. 
Kunst (Die) des Zeugdrucks vom Mittelalter bis zur Empirezeit. 
Nach Urkunden und Original-Drucken bearbeitet. Strassburg, 
1898. 4to. Ill. 


FRESENIUS, H. 

Geschichte des chemischen Laboratoriums zu Wiesbaden wahrend 
der zweiten 25 Jahreseines Bestehens. Wiesbaden, 1898.  Svo. 
te -Portrait. 


GARCON, J. 
Histoire de la chimie en France. Découvertes et préparations ; 
- propriétés et applications ; essai de tableaux résumés. Paris, 
Ig00. 8vo. 


GERLAND, E., und TRAUMULLER, F. 
Geschichte der physikalischen Experimentirkunst. Leipzig, 1899. 
8vo. Iil. 


GESSMANN, G. W. 
Geheimsymbole (Die) der Chemie und Medicin des Mittelalters. 
Mtinchen, 1899. 8vo. Ill. 


GESSMANN, GuSTAV W. 
Kurze Entwicklungs-Geschichte der Alchemie. Das Reich des 
Uebersinnlichen. Geheimwissenschaftliche Studien, Nos. 3 and 
4. Munchen, 1902. 
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GOWLAND, W. 
The Early Metallurgy of Copper, Tin and Iron in Europe, as illus- 
trated by ancient remains and the primitive processes surviving 
in Japan. London, 1899. 


GRECO, N. V. 
Bosquejo de la historia general dela farmacia. Publicacion revisada 
y aprobada por J. A. Bocri. Buenos Aires, 1898. 8vo. 


GRIESBACH, H. 
Physikalisch-chemische Propaedeutik unter besonderer Berucksichti- 
gung der medicinischen Wissenschaften und mit historischen 
und biographischen Angaben. Leipzig, 1898. 8vo. III. 


GUARESCHI, J. 
Storia della chimica. Partirei. ‘Torino, r901-1902.. 4to, 2 por- 
traits: Avogadro and Malaguti. 


Supplement to: Annali di chimica medico-farmaceutica. 


HARE, ROBERT. 
See Youmans, W. J. 


HENRIVADX, J. 
Ia verrerie 4 1’ Exposition universellede 1900. Paris, 1g01. 8vo. Il. 


HENRY, JOSEPH. 
See Youmans, W. J. 


HEYDWEILER, A. 
Entwicklung (Die) der Physik im 19. Jahrhundert. Berlin, 1900. 
Svo. 


[HisToRICAL AND BIOGRAPHICAL SOUVENIRS OF ENGLISH CHEMISTS. ] 
See Report of Banquet to Past Presidents of the Chemical Society of 
London. Chem. News, 78, 273. December 2, 1898. 


HOEFER, FERDINAND. 
Histoire de la physique et de la chimie depuis les temps les plus 


reculés jusqu’ a nos jours, Troisiéme édition. Paris, 1900. 
r2imo. lil 


HOFFMANN, FREDERICK. 

A Retrospect of the Development of American Pharmacy, and the 
American Pharmaceutical Association. An address delivered 
at the Semi-Centennial Celebration of the American Pharma- 
ceutical Association at Philadelphia, Pa., September 11, 1902. 
Pp45.. -8vo., Ll. geepa wma: 
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HorsIn-DEON. 


La sucrerie al’ Exposition universelle de rgo0. Paris,1go2. S8vo. II. 
9 »19 


HUFNER, G. 


Ueben den Ursprung, und die Berechtigung besonderer Lehrstuhle 
fur physiologische Chemie. Tubingen, 1899. 8vo. 


KATALOG der Oesterreichischen Abtheilung der Pariser Weltausstel- 


lung 1900, herausgegeben von dem K. K. General-Commis- 
sariate : Chemische Industrie. Wien, tg00. 8vo._ IIl. 


KEPPELER, G. 


Chemisches auf der Weltausstellung zu Parisim Jahre, 1900. Stutt- 
gart, I901I. 8vo. 


KONINCE, I. I). DE. 


Historique de la méthode titrimétrique. Bull. de 1’ Assoc. Belge des 
Chimistes, vol. xv, pp. 28 and 73, Janvier—Février, rgor. 
Bruxelles, 1901. 8vo. 32 pp. 


Reviewed in Chemical News November 1, Igol. 


LADENBURG, A. 


Entwicklung (Die) der Chemie in den letzten zwanzig Jahren. Stutt- 
gart, 1900. 8vo. 

Vortrage uber die Entwicklungsgeschichte der Chemie von Lavoisier 
bis zur Gegenwart. Gleichzeitig dritte, vermehrte Auflage der 


‘“Entwicklungsgeschichte der Chemie in den letzten 100 Jahren.”’ 
Braunschweig, 1902. 8vo. 


Lectures on the History of the Development of Chemistry 
since the time of Lavoisier. ‘Translated from the sec- 
ond German edition by Leonard Dobbin, with addi- 


tions and corrections by the author. Edinburgh and 
London, 1900. pp. XVI-373. I2 mo. 


LECLERC, G. 
Histoire de la pharmacie 4 Lille de 1301 4 l’an xI (1803); étude 
historique et critique. Lille, 1900. 8vo. Ill. 


IBGIpR,.C. 
Histoire des origines de la fabrication du sucre en France. Paris, 
ZOOL.;* Svo. . Portrait. Ill. 
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LIPPMANN, EH. O. VON. 
Die Entwicklung der Deutschen Zucker-Industrie von 1850 bis 1900. 
Festschrift zum 50-jahrigen Bestande des Vereins der Deutschen 
Zucker-Industrie. Berlin, 1900. 


Zur Geschichte des Schiesspulvers und der alteren Feuerwaffen. 
Zeitschrift Naturwissenschaft. Stuttgart, 1899. 


LLOYD, JOHN URI, [assisted by] SIGMUND WALDBOTT. 
References to Capillarity to the end of the year 1900. Bulletin of 
the Lloyd Library of Botany, Pharmacy, and Materia Medica. 
Bulletin No.4. Pharmacy Series No. 1. Cincinnati, Ohio, 1902. 


LOEBE, R. 
Beitrag zur Kenntnis der Zink- und Cadmiumceyanide. Berlin, 1902. 


LOMMEL, KUGEN VON. 
Die Entwickelung der Physik im neunzehnten Jahrhundert. Mun- 
chen, 1898. 


Dissertation. 


WUNGCE AG. 
Zur Geschichte der Entstehung und Entwicklung der chemischen 
Industrien in der Schweiz. Zurich, 1901. 8vo. 


MANN, C. R. 
Histories and Bibliographies of Physics. In Science, N. S., vol. 
XVI, 1p. toro, (Decembervo- 1902)F 


MELLMANN, P. 
Die chemische Industrie auf der Pariser Weltausstellung 1900. 
Berlin, 1901.  4to. 


MEMOIRES ORIGINAUX DES CREATEURS DE LA PHOTOGRAPHIE. 
Nicéphore Niepce, Daguerre, Bayard, Talbot, Niepce de St. 
Victor, Poitevin, annotés et commentés par R. Colson. Paris, 
1898. .8vo. 


MEYER, ERNST VON 
History (A) of Chemistry from the Earliest Times to the Present 
Day, being also an introduction to the study of the science. 
Translated with the Author’s sanction by George McGowan. 
Second English edition, translated from the second German 
edition, with numerous additions and alterations. Jondon, 1898. 
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MICHEL, C. 
Geschichte des Bieres von der Aaltesten zeit bis zum Jahre 1900 
mit Einschluss der einschlagigen Gesetze. Augsburg, Igor. 
Roy. 8vo. 


MONOGRAPHIEN AUS DER GESCHICHTE DER CHEMIE. Leipzig. 8vo. 
1. Die Einfuhrung der Lavoisier’schen Theorie im Besonderen in 
Deutschland. Ueber den Anteil Lavoisier’s an der Feststel- 
lung der das Wasser zusammensetzenden Gase. Von Georg 

W. A. Kahlbaum und August Hoffmann, 1897. 

i. Die Entstehung der Dalton’schen Atomtheorie in neuer Beleuch- 
tung. Henry E. Roscoe und A. Harden. Ins Deutsch uber- 
tragen von Georg W. A. Kahlbaum. 1898.  Portrat. 

ti. Berzelius,, Werden und Wachsen, 1779-1821. Von H. G. 
Soderbaum, 1899. Portrat. 

Ivand vi. Christian Friedrich Schonbein, 1799-1868. Ein Blatt 
zur Geschichte des 19 Jahrhundert. 1 Teil von Georg W. A. 
Kahlbaum. 11 Teil von G. W. A. K. und Ed. Schaer. 1899- 
oor.” ‘Portrait. 

v. Justus von Liebig und Christian Friedrich Schonbein’s Brief- 
wechsel, 1853-1868. Herausgegeben von Georg W. A. Kahl- 
baum und Ed. Thon.  1goo. 


Murr, MATTHEW MONCRIEFF PATTISON. 
Story (The) of Alchemy and the beginnings of Chemistry. London 
and New York, 1902. 12mo. 


NEUMANN, B. 
Zur Geschichte des Weingeistes. Pharmaceut. Centralhalle. Ber- 
lin, 1900. 8vo. 


OsSTWALD, W. 
Aeltere Geschichte der Lehre von den Bertthrungswirkungen. 
Leipzig, 1899. 4to. 
Physikalisch-chemische (Das) Institut der Universitat Leipzig und 
die Feier seiner Eroffnung am 3. Januar 1898. Leipzig, 1898. 
8vo. Ill. 


PANCIER, F. 
Les progrés de la chimie. Amiens, 1900. 8vo. 


PANSA, G. 
La storia della chimica ed alcune note di filosofia naturale. Cassino, 
1898. 8vo. 
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PERERS, de: 
Aus pharmaceutischer Vorzeit in Bild und Wort. Neue Folge. 
Zweite Auflage. Berlin, 1898. 8vo. Ill. 


PHipson, 1. 
Researches on the past and present History of the Earth’s Atmos- 
phere, including the latest discoveries and their practical applica- 
tion. London, Igor. 


PRODUITS (LES) CHIMIQUES et les mati€res colorantes, le blanchiment, 
la teinture, et l’impression des fibres textiles a 1’ Exposition 
Universelle de 1900. Paris, 1go1. 


RAMSAY, WILLIAM. 
The Gases of the Atmosphere. The History of their Discovery. 
London, 1896: 8vo. Ill. 
Second edition. London, 1902. 8vo. Iil. 
Les gaz de l’atmosphere. Histoire de leur découverte. 
Traduit de l'anglais par G. (Charpy. Paris; 28ee¢ 
8vo. 


RAy, PRAPHULLA CHANDRA. 
A History of Hindu Chemistry from the Earliest Times to the 
middle of the Sixteenth Century A. D. With Sanskrit Texts, 


Variants, Translations, and Illustrations. London, 1902. Vol. I. 
Volume II in press. 


REBER, B. 
Schweizerische Beitrage zur Geschichte der Pharmacie. Genf, 
1898. 4to. 


REISSERT, A. 
Geschichte und Systematik der Indigo-Synthesen. Berlin, 1899. 


REMSEN, IRA. 

Life (The) History of a Doctrine. Presidential address delivered 
at the Washington meeting of the American Chemical Society, 
December 30, 1902. - J. Am. Chem: Soc:, vol.25; p: 30. (leas 
ruary, 1903.) 


ROSSING, ADELBERT. 
Geschichte der Metalle. Vom Verein zur Beforderung des Ge- 
werbfleisses mit dem ersten Tornow-Preise gekronnte Preis- 
schrift. Berlin, 1901. 8vo. 
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ROSCOE, SIR HENRY E., und ARTHUR HARDEN. 

Entstehung (Die) der Daltonschen Atomtheorie in neuer Beleuchtung. 
Hin Beitrag zur Geschichte der Chemie. Zugleich mit Briefen 
und Dokumenten tber Dalton’s Leben und Arbeiten zum ersten 
Male aus den im Besitz der Literary und Philosophical Society 
to Manchester befindlichen Manuscripten verOdffentlicht. Ins 
Deutsche ubertragen von G. W. A. Kahlbaum. Leipzig, 1898. 
8vo. Ill. Portrait und Facsimiles. 

See First Supplement, page 39. 
Roussy. 
~Apercu historique sur les ferments et fermentations normales et 
morbides, s’étendant des temps les plus reculés 4 nos jours. 
Panis,/ 1908. 


SALICETO, WILHELM VON. 
HERKNER, W. Kosmetik und Toxikologie nach Wilhelm von 
Saliceto (13. Jahrhundert). Berlin, 1897. 8vo. 


SCHEELE, BERTHOLLET, GUYTON DE MorvEAU, Gay Lussac, and 
THENARD. 


Early (The) History of Chlorine. Edinburgh, 1897. 12mo. 
Alembic Club Reprint. 


SOMZEE, L., et C. DE. 
Les precurseurs de Nernst. Paris, 1900. 4to. 


STANGE, ALB. 
Hinftthrung in die Geschichte der Chemie. Mutnster, 1902. S8vo. 


STOKES, HENRY N. 
Revival (The) of Inorganic Chemistry. Science, N. S., vol. 1x, 
No. 226, pp. 601-615. (April 28, 1899.) 


‘THORPE, T. E. 
Address at Annual General Meeting of the Chemical Society [of 
London], March 29, 1900. J. Chem. Soc. [of London], vol. 
77, 555, 1900. 
Essays in Historical Chemistry. Secondedition. London and New 
York, 1902. 8vo. 


TILDEN, WILLIAM A. 
A Short History of the Progress of Scientific Chemistry in our own 
Times. Longmans, Green and Co. London, New York, and 
Bombay, 1899. t12mo. II. 
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WELSBACH, AUER VON. 
History of the Invention of Incandescent Gas-Lighting. Chem. 
News, vol. 85, p. 254. (May 30, 1902.) 


WIECHMANN, FERDINAND G. 
Science Sketches. Chemistry, its evolution and its achievements. 
New York, 1899. 16mo0. pp. VIMII-175. 


WILHELM], A. 
Geschichte der Chemie im neunzehnten Jahrhundert. Das deutsche 
Jahrhundert, Abtheilung XI. Berlin, 1901. 8vo. 


Wir, Orro WN. 

Chemische (Die) Industrie auf der internationalen Weltausstellung 
Za Paris, 1900; Berlinyirgo2: 

Chemische (Die) Industrie des Deutschen Reichs im Beginne des 20. 
Jahrhunderts. Festschrift zum 25. Jubilaeum der Begrundung 
des Vereins zur Wahrung der Interessen der chemischen Indus- 
trie Deutschlands. Berlin, 1902. 4to. 


Katalog der Sammel-Ausstellung der Deutschen Chemischen Indus- 
trie auf der Weltausstellung zu Paris, t900. Berlin, 1900. 4to. 


WRANY, ADALB. 
Geschichte der Chemie und der auf chemischer Grundlage beru- 
henden Betriebe in Bohmen bis zur Mitte des 19. Jahrhunderts. 
Prag, 1902. 8vo. 


WUNCHMANN, E. 
Geschichte der Physik im 19. Jahrhundert. 
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BIOGR-A: P Hale. 


INCLUDING BIBLIOGRAPHIES OF INDIVIDUALS. 


Biographies and bibliographies are placed under the names of the chemists re- 
ferred to, with cross-references from the authors. For abbreviations used in this 
Section, see Preface. 


ABEL, SIR FREDERICK AUGUSTUS. 
[Necrology by]. J. Spiller. Ber. d. chem. Ges., vol. 35, p. 4563, 
1902. Portrait. 


APPLETON, JOHN HOWARD. 
See Benjamin, Marcus. 


ARENDT, RUDOLF. 
[Necrology and bibliography by] Fr. Etzold. Ber. d. chem. Ges., 
VOL? 35; p..4550} 1902. Portrait. 


ATKINSON, EDMUND. 
Obituary. -J. Chem. Soc. [London], vol. 79, p. 888. July, rgor. 


AVOGADRO, AMEDEO, e la teoria molecolare. 
See in Section ITT, Guareschi, J. 


BARKER, GEORGE FREDERIC. 
Biographical sketch by Marcus Benjamin. Scient. American, vol. 
B7epe23t. (October's, 1887.) . Portrait: 


BENJAMIN, MARCUS. 


Some American Chemists. The Chautauquan, July, 1892. 
Contains biographical sketches, with portraits, of Edward W. Morley, 
Albert B. Prescott, John H. Appleton, Albert H. Chester, Frank W. 
Clarke, Charles E. Munroe, Harvey W. Wiley, Samuel P. Sadtler, 
Edward Hart, and William L. Dudley. 


BERTHELOT, M. 
Cinquantenaire scientifique de M. Berthelot (1851-1901). Compte- 
rendu de la céremonie du 24 Novembre, rgor. Paris, 1902. 
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BERZELIUS, J. J. 

Niison, L. F., och Jono, S. Minnesfesten ofver Jas. Berzelius 7 
Oktober, 1898. Beskrifning pa uppdrag af K. Vetenskaps- 
Akademien utarbetad. Stockholm, 1gor. 8vo. 

SépERBAUM, H. G. Sjalfbiografiska Anteckningar. Utgiven af 
K. Svenska Vetenskaps-Akademien genom H. G..S. Stock- 
holm, roor. Svo; TRA Portrait: 

S6pERBAUM, H. G. Berzelius’ Werden und Wachsen, 1779-1821. 
Leipzig, 1809. 8vo. Portrait. 

Cf. in Section [1I, Monographien. 

Hyer, EK. Aus Jac-Berzelius’ und Gustav Magnus’ Briefwechsel 

in den Jahren, 1828-1847. Braunschweig, 1g00. 8vo. 


BERZELIUS and SCHONBEIN. 

The Letters of Jons Jacob Berzelius and Christian Friedrich Schon- 
bein, 1836-1847. Edited by Georg W. A. Kahlbaum. ‘Trans- 
lated by Francis V. Darbishire and N. V. Sidgwick. London, 
1900. 


BERZELIUS und WOHLER. 

Briefwechsel zwischen J. J. Berzelius und F. Wohler. Im Auftrage 
der Konigl. Gesellschaft der Wissenschaften mit einem Com- 
mentar von J. Braun, herausgegeben von O. Wallach. Berlin, 
Toor. 2 vols., 8vo. © Portraits. : 


BOLTON, HENRY CARRINGTON. 
See Bunsen, R. W. 


BootTH, JAMES CuRTIS. 
Biographical sketch by Marcus Benjamin. Scient. American, vol. 
59, p. 359. (June 9, 1888.) Portrait: 


Boye, MartTIn H. 
A Pioneer of Science. [A biography by W. H. Hale.] Scientific 
American, vol. LXxv, p. 430. (December 12, 1896.) 


BUNSEN, ROBERT WILHELM. 
Obituary. Chem. News, 80, 94. August 25, 1899. 
Necrology. Ber. d. d. chem. Gesell., 32, 2535. (October 23, 1899. ) 
BoiTon, HENRY CARRINGTON. Reminiscences of Bunsen and the 
Heidelberg Laboratory, 1863-1865. Science, N. S., vol. x, 
p. 865 (December 15, 1899). Chem. News, 80, 283 (December 
15, 1899). Pharmaceutical Era, February 15, 1900. 
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BUNSEN, ROBERT WILHELM. [Cont’d. ] 
Desus, H. Erinnerungen an R. W. B. und seine wissenschaftliche 
Leistungen. Cassel, 1901. 8vo. Portrait. 
Hin Akademisches Gedenkblatt. Heidelberg, 1900. 4to. 
Contains memorial addresses at the interment 19 August, 1899, and 
biographical sketch read 11 November, 1899, by Prof. Theodor 
Curtius. 
Bunsen Memorial Lecture. By Sir Henry Roscoe [delivered to 
Chemical Society, March 29, r900]. Trans. Chemical Society 
[of London], vol. 77, pp. 513-554. Smithsonian Miscellaneous 
. Collections, No. 1251, Washington, 1901. 
OSTWALD, W. Gedenkrede auf R. W.B. (Zeitschrift fur Elektro- 
chemie.) Halle, roor. 


BUNSEN, ROBERT. 
See Memorial Lectures. 


CASTNER, HAMILTON YOUNG. 
Biography. Electrochemical Industry, vol. 1, p. 121. Portrait. 


CHESTER, ALBERT H. 
See Benjamin, Marcus. 


CLARKE, FRANK W. 
See Benjamin, Marcus. 


CHANDLER, CHARLES FREDERICK. 
Biographical sketch by Marcus Benjamin. Scient. American, vol. 
7 pa. 300 C)uly) 16, 1887.) Portrait: 


CHEVREUL. 
Discours prononcés (par A. Gautier et E. Perrier) a l’inauguration 
de la statue élevée a la mémoire de Chevreul le 11 juillet rg9or. 
Paris) 190n.  4to. 


Cock, WILLIAM JOHN. 
[Biographical Sketch] Chemical News, 80, 287. (December 15, 


1899. ) 
COHEN, E. 
See Hoff, Jacobus Hendricus van't. 
CONROY, SIR JOHN. 
Obituary. J. Chem. Soc. [London], vol. 79, p. 889. (July, 1901.) 


COOKE, JOSIAH PARSONS. 
Biographical sketch by Marcus Benjamin. Scient. American, vol. 
57, P- 377. (December Io, 1887.) Portrait. 
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DaLTON, JOHN. 
See, in Section ITT, Roscoe, Henry E., and A. Harden. 
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This contains r1o titles with annotations. 

Contributions of Alchemy to Numismatics. Read before the New 
York Numismatic and Archzeological Society December 5, 1889. 
Author’s edition. New York, 1890. 44 pp. sm. 4to. Three 
plates. 


The Follies of Science at the Court of Rudolph II. Milwaukee, 
1903. 8voy. + Tl. 


The Literature of Alchemy. Pharm. Review, vol. 19. Nos. 4 and 
5 (April-May, 1901). 11 pp. 8vo. 

Notes on the Early Literature of Chemistry. No. 1: Were the 
Alchemists acquainted with oxygen? Amer. Chemist, Vol. 
Iv, p. 170 (1873), No. 5: Definitions of Chemistry and Al- 
chemy. Amer. Chemist, Vol. v, p. 215 (1874). 
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BoL_Ton, HENRY CARRINGTON. [Cont’d. ] 
The Revival of Alchemy. Science, N. S., vol. v1, p. 853 (Decem- 
ber 10, 1897). 
BRANDE, W. T. 
A Sketch of the History of Alchemy. The Quarterly Journal, 
Vol. 1x (July, 1820). pp. 225-239. 
BROWN, SAMUEL. 


Lectures on the Atomic Theory and Essays, Scientific and Literary. 
Edinburgh and London, 1858. 2vols. 8vo. Vol. 1: x, 357pp.; 
VOls 2): 2S4ipps 
Contains an essay on Alchemy and the Alchemists. 
CAMBRIEL, L. P. FRANCOIS. 


Cours de philosophie hermétique, ou d’alchimie, en dix-neuf lecons. 
Pans, 1343... 205,pp. sy remo} 


This book was reviewed by M. E. Chevreul in the Journal des Savants, 
1851, in four articles. 


CarpesP Ac 


L/alchimie au xiii siécle. Paris, 1861. 8vo. 


CARINI, ISODORO. 


Sulle scienze occulte nel medio evo e sopra un codice della famiglia 
Speciale. Discorso letto all’ Accademia di scienze e lettere in 
Palermo. +.Palermo1872. 98) socxil pp Sve. 


CHAUCER, GEOFFROY. 


The Chanouns Yemannes Tale. Edited by Walter W. Skeat. Second 
edition, Oxford, 1879. 
The Clarendon Press Series. 


CHEVREUL, MICHEL-EUGENE. 
Examen critique au point de vue de I’ histoire de la chimie d'un écrit 
alchimique intitulé Artefii Clavis majoris sapientiz. Présenté 
a 1’ Académie des sciences le 2 avril 1867. [Paris, 1867.] 82 pp. 


4to. 
CHRISTMAS, HENRY. 


The Cradle of the Twin Giants, Science and History. London, 1849. 
2 vols.. 8vo. 


Book V in Vol. II contains an historical essay on alchemy, 
CYLIANI. 


Hermes devoilé, dédié 4 postérité. Paris, 1832. 64 pp. 8vo. 
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DEE, JOHN. 

The Private Diary of Dr. John Dee and the Catalogue of his Library 
of Manuscripts, from the original manuscripts in the Ashmolean 
Museum at Oxford, and Trinity College Library, Cambridge. 
Edited by James Orchard Halliwell. London, 1842. vili, 102 pp. 
4to. 


DESORMES, E., and ADRIEN BASILE. 
Dictionnaire d’occultisme. Sciences occultes. Sociétés secrétes. 
Premiére section. Paris, 1897. 18mo. 


DEWAR, JAMES. 
Selected Extracts from different authors on Alchemy in relation to 
modern Science. [From Proc. Roy. Inst., 1884.] London, 
1884. 8vo. 


IBBITS, H.C. 
De Steen der Wijzen. ‘Toespraak bij de inwijding van het nieuwe 
Laboratorium voor anorganische scheikunde van de Universiteit 
teWtrecht,~ Utrecht, 1903. . 8vo. 


BATON; F. J. 
History of Alchemy, a paper read before the Kansas City Academy 
of Science, September 25, 1877. Western Review of Science 
and Industry, October, 1877. 


ENCAUSSE, G. 
See Papus. 


EMMENS, STEPHEN H., 
See Toward Knowledge of Natural Things. 


ENGLER, C. 

Der Stein der Weisen. Festrede bei dem feierlichen Acte des Direc- 
torats- Wechsels an der Grossherzoglichen badischen technischen 
Hochschule zu Karlsruhe am 9. November, 1889. Karlsruhe, 
1889. 26 pp. roy. 8vo. 


ESCODECA DE BOISSE. 
Les alchimistes du xix siécle. Epitrea Nicolas Flamel. Paris, 1860. 


EYSSENHARDT, FRANZ. 
Arzneikunst und Alchemie im siebzehnten Jahrhundert. Sammlung 
gemeinverstandlicher wissenschaftlicher Vortrage. N. F. Vierte 
Serie, Heft 96. Hamburg, 1890. 


Contains a sketch of Francesco Giuseppi Borri, 1625-1700. 
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FAULSTICH. 
Der Stein der Weisen. Programm. Berlin, 1844. 12mo. 


FIGUIER, LOUIS GUILLAUME. 
L/alchimie et les alchimistes. Essai historique et critique sur la 
philosophie hermétique. Paris, 1855. 
Troisiéme édition. Paris, 1860. 12mo. pp. iv—42T. 


Entertaining and popular; founded on Schmieder’s Geschichte der 
Alchemie. 


FIGULUS, BENEDICTUS. 
A Golden and Blessed Casket of Nature’s Marvels. Now first done 
into English from the German original published at Strasburg 
in the year 1608. [By Arthur Edward Waite.] London, 1893. 
Ml, 261 pp: 


Foorp, G. 
Lecture on Alchemy: Chem. News, Vol: 48) |p. 93 (1883). 


GENTY, ACHILLE [£ditor]. 
La Fontaine des amoureux de science composée par Jehan de la Fon- 
taine, de Valenciennes, en la Comté de Henault. Poéme her- 
métique du xv‘ siécle. Paris, 1861. 93 pp. 12mo. 


Contains also ‘‘ Ballade du secret des philosophes.”’ 


GESSMANN, G. W. 

Die Geheimsymbole der Chemie und Medicin des Mittelalters. 
Kine Zusammenstellung der von den Mystikern und Alchymis- 
ten gebrauchten geheimen Zeichenschrift, nebst einem kurz- 
gefassten geheimwissenschaftlichen Lexikon. Graz, 1900. 


One hundred and twenty lithographic plates. Seven indexes. 


GILDEMEISTER, J. 
Alchymie. Zeitschrift der deutschen morgenlandischen Gesellschaft. 
Peipzig, 1876. Vole xaex spp. 534-546: 


GLADSTONE, J. H. 
The Birth of Alchemy. The Argonaut, January, 1876. 
A sketch of Chinese alchemical knowledge. See Martin, W. A. P. 


GOLD FROM SEA WATER AT A Prorit. The Facts. Series one and 
two. The Electrolytic Marine Salts Company. Boston, n. d. 
[1898]. 8 pp. 12mo. 

See Sketch of the Discovery. 
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HARLESS, G. C. ADOLF VON. 
Jacob Bohme und die Alchymisten. Ein Beitrag zur Verstandniss 
J..Bohme’s. Berlin, 1870. 8vo. 


HARTMANN, JOSEPH. 
Alchemie und Arkanologie im Gegensatze zur Schulmedicin. Die 
Arkana, die Remedia divina der alten Alchemisten. Ziirich. 
1888. 32 pp. 8vo. 


HAVEN, MARC. 
- La vie et les ceuvres de Maitre Arnaud de Villeneuve. Paris, 1896. 
ALO, dl, 


Portrait. 


HERMES TRISMEGISTUS. Einleitung in das hochste Wissen: von 
Kenntniss der Natur und des darin sich offenbarenden grossen 
Gottes . . . Verfertigt von Alethophilo, 1786. Stuttgart, 
1855. 256 pp. 18mo. 


HERMETIC (THE) MuSEvM restored and enlarged. . . . Now first 
done into English from the Latin original, published at Frank- 
fort in the year 1678. London, 1893. 2 vols. sm. 4to. Vol. 
iemeS 7p: « VOL. 2: 322 pp. Ill. 


Translated and published by Arthur Edward Waite, g. 2. 


HERMETISCHES JOURNAL, zur endlichen Beruhigung fur Zweifler und 
Sucher von der hermetischen Gesellschaft. 1 No. Camburg, 
1802. 
Followed by: 
Hermes, eine Zeitschrift in zwanglosen Heften zur endlichen Beru- 
higung fur Zweifler und Sucher herausgegeben von L. F. von 
Sternhagen in Karlsruhe. Karlsruhe (?), 1805. 


HiTcHcock, ETHAN ALLEN. 

Remarks upon Alchemy and the Alchemists, indicating a method 
of discovering the true nature of Hermetic Philosophy, and 
showing that the search after the Philosophers’ Stone had not 
for its object the discovery of an agent for the transmutation 
of metals. Boston, 1857. xv, 304 pp. 8vo. 

Swedenborg, a Hermetic Philosopher. Being a sequel to Remarks 
on Alchemy and the Alchemists. Showing that Emmanuel 
Swedenborg was a hermetic philosopher . . . New York, 
1858. 352 pp. 8vo. 
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HOEFER, FERDINAND. 
Histoire de la chimie depuis les temps les plus reculés jusqu’a notre 
époque . . . Paris, 1842-1843. //2 vols. 8vo. ( Vola 
x, 510 pp; vol. Il, viit5 1S pp: 
Deuxiéme édition revue et augmentée. Paris, 1866-1869. 


2 vols. 8vo. 
The alchemical portion is now supplanted by the works of 
Berthelot. 


Hopkins, ARTHUR JOHN. 
Bronzing Methods inthe Alchemistic Leyden Papyri. Chem. News, 
vol. 85, p: 49 (January 31, 1902). 


HvyPERCHIMIE (L,’). Revue mensuelle d’alchimie et d’hermétisme et 
de médecine spagyrique. Organe de la Société alchimique de 
France. Directeur: F. Jollivet-Castelot. Rédacteur-en-Chef 


Sédir. Douaiet Paris, 1895-1901. 6 vols. 4to. 
From April, 1900, with the sub-title: Rosa Alchemica, @. v. 


Ip&E ALCHIMIQUE (L,’). Publiée par la Société alchimique de France. 
Paris, 1900. 


JAcoR; Po. 
Curiosités des sciences occultes, alchimie, . . . etc. Paris, 1885. 


391 pp. 8vo. 


JACQUEMAR. 
La pierre philosophale et le phlogistique. Paris, 1876. 8vo. 


JANET, PIERRE. 
Baco Verulamius alchemicis philosophis qtid debuerit. Paris, 1889. 


Svo. 


JOLLIVET-CASTELOT, FRANGOIS. 
L/alchimia sommario storico ; tradotto e ampliato da Pietro Bornia. 


Napoli, 1900. 98 pp. 16mo., 


Biblioteca esoterica italiana. 

Comment on devient alchimiste. Traité d’ hermétisme et d’art spa- 
gyrique basé sur les clefs du Tarot. Paris, 1897. Xxtll, 417 
pp. 12mo. Portraits and ili. 

L’hylozoisme. L/alchimie. Les chimistes unitaires. Avec intro- 
duction de P. Sédir. Paris, 1896. 76 pp. 16mo. 

Ta vie et l’Ame de la matiére. Essai de physiologie chimique. 

Etudes de dynamochimie. Paris, 1894. 199 pp. 1I2mo., 
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JONSON, BEN. 

The Alchemist, edited, with introduction, notes, and glossary, by 
Charles Montgomery Hathaway, Jr. A thesis presented to the 
Faculty of the Graduate School of Yale University in candi- 
dacy for the degree of Doctor of Philosophy. New York, 1903. 
8vo. 


es, i. 
The Alchemists. The Mirror of Literature, Amusement, and In- 
struction. London, 1840. 304 pp. 8vo.. 


KASTNER, KARL WILHELM GOTTLOB. 
Physikalisch-chemische Abhandlungen oder Beitrage zur Begrtindung 
einer wissenschaftlichen Chemie. Frankfurt und Heidelberg, 
1806-1807. 2 vols. 


KELLY, EDWARD. 
The Alchemical Writings of E. K. Translated from the Hamburg 
edition of 1676 and edited with a biographical preface [by 
Arthur Edward Waite]. London, 1893. Ixvii, 153 pp. 8vo. 


KIESEWETTER, KARL 
Geschichte des Occultismus. Leipzig, 1895. 2 vols. Svo. 
Vol. 11, pp. xxvii, 749. Die Geheimwissenschaften. Erstes Buch. 
Die Alchymie. 


KLAPROTH, J. 
Sur les connoissances chimiques des Chinois dans le vi1I° siécle. St. 
Pétersburg Acad. Sci. Mémoires. Vol. 1, 1810. 


KOTHNER, P. 
Die Goldmacherkunst im Mittelalter und in der Gegenwart. 
Zeitschr. Naturforsch. Stuttgart, 1903. 8vo. 


Kopp, HERMANN. 
Die Alchemie in alterer und neuerer Zeit. Ein Beitrag zur Cultur- 
geschichte. Heidelberg, 1886. 2vols. 8vo. Vol.I: xiv, 260 
Pp. 4 vol. TL + -vi,;.425' pp. 
Beitrage zur Geschichte der Chemie. Braunschweig, 1869-1875. 
4 parts. 8vo. 
Geschichte der Chemie. Braunschweig, 1843-1847. 4 vols. 8vo. 


Portraits of Lavoisier, Berzelius, Davy, and Liebig. 
Zeitalter der Alchemie, vol. I, pp. 40-83. 
Specielle Geschichte der Alchemie, vol. 11, pp. 141-262. 
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Kopp, HERMANN. [Cont’d.] 
Remarques concernant ‘‘Les Origines de 1’ Alchimie’’ de M. Ber- 
thelot et les ‘‘ Beitrage zur Geschichte der Chemie’’ de H. 
Kopp... Paris:et, Heidelberg, 1886.) =xvi, 32) pp.- novo. 


Uber den Verfall der Alchemie und die hermetische Gesellschaft. 
siessen, 1847. 1, 34. pp. 8vo. 


LACROIx, PAUL. 
Chemistry and Alchemy [in the Middle Ages]. Science and Lit- 
erature in the Middle Ages and at the period of the Renaissance. 
New York, 1878. pp. 174-199. sm. 4to. Iil. 


PArzZ, ‘GOTTUIERB: 
Die Alchemie, das ist die Lehre von den grossen Geheim-Mitteln der 
Alchemisten und den Speculationen welche man an sie knupfte. 
Bonn, 1869. vi, 57o"pp. “4to: “Privately printed: 
Mystical, cabalistic, occult, inscrutable, whimsical, and valueless. 


LEEMANS, C. 
Papyri greeci Musei antiquarii publici Lugduni-Batavorum. ‘Tomus 
1. Lugduni-Batavorum, 1885. vill, 310 pp. 4to. 


LERMINA, JULES [£ditor]. 

Collection d’ ouvrages relatifs aux sciences hermétiques sous la direc- 
tion de J. L., L’or et la transmutation des métaux par 7G 
Théodore Tiffereau. Mémoires et conférences précédes de 
Paracelse et l’alchimie au xvi siécle par M. Franck. Paris, 
1889. X,.184 pp. L2nmI0: 

See Tiffereau, G. T. 


LEWINSTEIN, GUSTAV. 
Die Alchemie und die Alchemisten. Berlin, 1870. 36 pp. 8vo. 


Sammlung gemeinverstandlicher wissenschaftlicher Vortrage. V. Serie, 
eft 113. 


Lucas, Louis. 
Le roman alchimique, ou les Deux baisers. Paris, 1857. 12m0. 


Wa chimie nouvelle, ) . A 94) (Panis ers 54m sh mo meellie 


Lutz zu LAUFELFINGEN, MARKUS. 
Chemische Analyse und Synthese des M. L. zu L., ein alchymistischer 
Versuch von einem Mystiker des rgten Jahrhunderts. Luzern, 
1816. I51 pp. 16mo. 


SECTION VI.—ALCHEMICAL LITERATURE OF I9TH CENTURY. 209 


Luzi, W. 
Das Ende des Zeitalters der Alchemié, und der Beginn der iatro- 
chemischen Periode. Berlin, 1892. 33 pp. 8vo. 


Sammlung popularer Schriften herausgegeben von der Gesellschaft 
Urania zu Berlin. No. 13. 


LYDGATE, JOHN, and BENEDICT BURGH. 
Lydgate and Burgh’s Secrees of old Philisoffres. A version of the 


Secreta Secretorum, edited by Robert Steele. London, 1894. Svo. 
Karly English Text Society. Ex. Ser. 66. 


MACKAY, CHARLES. 
Memoirs of Extraordinary Popular Delusions and the Madness of 
Crowds. London, 1841. 3 vols. 8vo. 
Vol. 1. The Alchymists. 


MALFATTI, H. 
Die Alchemie und ihre Stellung zur Chemie. Wien, 1896. 8vo. 


MARCHAND, R. F. 
Ueber die Alchemie. Ein Vortrag im wissenschaftlichen Vereine zu 
Berlin am 20. Februar, 1847. Halle, 1847. 45 pp. 12mo. 


MARTIN, W. A. P. 
The Chinese, their Education, Philosophy and Letters. New York, 
ESOk. Las lGspp. 1ovo: 
The chapter Alchemy in China (pp. 167-193) was first printed in the 
China Review, January, 1879. 


MIKOWEC, FERDINAND B. 
Die Alchemisten in Bohmen unter Rudolf 11. Oesterreichische Blat- 
ter fur Literatur und Kunst. Oktober, 1854. No. 42-44. sm. fol. 


MONDE (LE) OCCULTE. Revue indépendante et internationale d’ infor- 
mations et de bibliographie concernant les faits psychiques et 
télépathiques, l’occultisme, la théosophie, le spiritisme, les reli- 
gions et les philosophies anciennes, la magie et la sorcellerie, les 
traditions orientales et occidentales, le celtisme, 1’ hermétisme 
en général, l’alchimie, l’astrologie, la chiromancie, la grapho- 
logie, la physiognomie et la phrénologie, l’hypnotisme et la sug- 
gestion, le magnétisme, la médecine hermétique et spagyrique, 
la franc-maconnerie et les sociétés secrétes, etc. Paris, 1893. 

The department of alchemy is edited by Jollivet-Castelot. 


Murr, MATTHEW MONCRIEF PATTISON. 
The Alchemical Essence and the Chemical Element ; an episode in 
the quest of the unchanging. London, 1894. 94 pp. 8vo. 
i4 
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Murr, MarTrHEwW MONCRIEF PaTTison. ([Cont’d. | 
The Story of Alchemy and the Beginnings of Chemistry. London 
and New York, 1903. 185 pp. 16mo. 


Mork, CHRISTOPH GOTTLIEB, VON. 
Literarische Nachrichten zu der Geschichte des sogenannten Gold- 
machens. Leipzig, 1805. vi, 154 pp. 12mo. 


Nrw PEARL (THE) OF GREAT PRICE. A treatise concerning the 
treasure and most precious stone of the philosophers. Or the 
method and procedure of this divine art; with observations 
drawn from the works of Arnoldus, Raymondus, Rhasis, Al- 
bertus, and Michael Scotus, first published by James Lacinius, 
the Calabrian, with a copious index. ‘The original Aldine edi- 
tion, translated into English [by Arthur Edward Waite]. Lon- 
don, 18045.) xig4. a, pps, Svo: 


NIcoLIcH, EMANUELE. 
La Pietra filosofale. Programma dell’ I. R. Scuola Reale Superiore 
in Pirano pubblicato dalla Direzione alla fine dell’ anno 1878— 
r879. Trieste e750 9147, PRs. shOye1oVo: 


OLLIFFE, CHARLES. 
Les alchimistes d’autrefois. Paris, 1842. xvi, 291 pp. 32mo. 
The text measures 65 x 35 mm. 


Papus [a pseudonym of G. Encausse]. 

La pierre philosophale, preuves irréfutables de son existence. Paris, 
1839: ~29 pp:, 2 plate, 1enio: 

The author is president of the Supreme Council of the Martinists and 
has published sixteen essays on hermetism and magic. 

Traité élémentaire de science occulte, mettant chacun 4 méme de 
comprendre et d’expliquer les théories et les symboles employés 
par les anciens, par les alchimistes, les astrologues, les E.°. de la 
V.°., les kabbalistes. Paris, 1887. 


PARACELSUS. 

The Hermetic and Alchemical Writings of Aureolus Philippus Theo- 
phrastus Bombast, of Hohenheim, called Paracelsus the Great, 
now for the first time faithfully translated into English by 
Arthur Edward Waite. Edited with a biographical preface, 
elucidatory notes, a copious hermetic vocabulary, and index. 
London, 1894. 2 vols., sm. folio: Vel: 1: xvi, 304 pp. > Vole 
[Levit 406" pp: 
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PARACELSUS. [Cont’d. ] 

ABERLE, KARL. Grab-Denkmal, Schadel und Abbildungen des 
Theophrastus Paracelsus. Beitrage zur genaueren Kenntniss 
desselben. Mittheilungen der Gesellshaft fur Salzburger Lan- 
deskunde xxvii. Vereinsjahr, 1887. Hefti. Salzburg z. d. 
74 pp. 8vo. Eight portraits. 

Theophrastus Paracelsus und dessen Ueberreste in Salz- 
burg. Salzburg, 1878. 8vo. 

BARBAGLIA, G. A. Sulla vita e sulle opere di Paracelso. Milano, 
T3753 

BIBLIOGRAPHY of the Paracelsus Library of the late E. Schubert, 
M. D. Frankfurt-am-Main; also his selection of works on Al- 
chemy. ‘To be sold by William Wesley & Son, London. Lon- 
don, 1893. 46 pp. 8vo. 

Contains 194 titles of works by Paracelsus, 545 titles of works about 
him, and 351 titles of works on alchemy. 

DUREY, L. Etude sur l’ceuvre de Paracelse, médecin hermétique, 
astrologue, alchimiste, et sur quelques médecins hermétistes 
(Arnauld de Villeneuve, J. Cardan, Cornelius Agrippa). Paris, 
1900. 8vo. 


FERGUSON, JOHN. Bibliographia Paracelsica, an examination of 
Dr. Friedrich Mook’s ‘‘ Theophrastus Paracelsus. Eine kri- 
tische Studie.’’ Privately printed. Glasgow, 1877, 1885. 2 
partse Le4oipp:; Il: 54 pp: 8vo- 

HARTMANN, FRANZ. The Life of P. T. B. von H., known by the 
name of Paracelsus, and the substance of his teachings concern- 
ing cosmology, anthropology, pneumatology, magic and sorcery, 
medicine, alchemy and astrology, philosophy and theosophy, 
extracted and translated from his rare and extensive works and 
from some unpublished manuscripts. London, 1887. xiii, 220 
pp. 8svo. 

Second edition. London, 1896. 8vo. 

KAHLBAUM,G. W.A. Theophrastus Paracelsus. Vortrag. Basel, 
1894. 8vo. 

LESSING, MICHAEL BENEDICT. Paracelsus, sein Leben und Denken. 
Drei Bucher. Berlin, 1839. xvi, 250 pp. 8vo. Portrait. 
Mook, FRIEDRICH. ‘Theophrastus Paracelsus. Hine kritische 

Studie. Wurzburg, 1876. [vi], 136 pp. 4to. 
Contains a bibliography of 276 titles. See under Paracelsus, Fergu- 
son, John ; a/so Rohlfs,. H., and Schubert, E. 
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PARACELSUS. [Cont’d.] 

NETZHAMMER, R. Theophrastus Paracelsus. Das Wissenswertheste 
uber dessen Leben, Lehre und Schriften. Nach seinen Schriften 
und den neuesten Paracelsus-Forschungen. Einsiedeln, rgor. 
8vo. Ill. 

RIXNER, THADDAUS ANSELM und THADDAUS SIBER. Leben und 
Lehrmeinungen beruhmter Physiker. 1. Heft. Sulzbach, 1819. 
168 pp. 8vo. 

ROHLFS, HEINRICH. Mook’s Theophrastus Paracelsus, eine kri- 
tische Studie. Deutsches Archiv fur Geschichte der Medicin 
und medicinischen Geographie. 5. Jahrgang. Leipzig, 1882. 
Pw2U3 Ciaseg: 

Cf. Paracelsus : Schubert, Eduard, und Karl Sudhoff. 

SCHLEGEL, E. Paracelsus-Studien. Dresden, 1898. 8vo. 

SCHUBERT, EDUARD, und KARL SUDHOFF. Paracelsus-Forschun- 
gen. ErstesHeft. Inwiefern ist unser Wissen tber Theophras- 
tus von Hohenheim durch Friedrich Mook und seinen Kritiker 
Heinrich Rohlfs gefordert worden. Eine historisch-kritische 
Untersuchung. Frankfurt a. M., 1887. vi, 89 pp. 8vo. 

SUDHOFF, KARL. Versuch einer Kritik der Echtheit der Paracel- 
sischen Schriften. Theil 1: Bibliographia Paracelsica. Be- 
sprechung der unter Theophrast von Hohenheim’s Namen 1527— 
1893 erschienenen Druckschriften. Berlin, 1894. 8vo. 

Theil 11: Paracelsus Handschriften gesammelt und_ be- 
sprochen. Berlin, 1898-1899. 8vo. 

TTHEOPHRASTUS PARACELSUS. Gewtrdigt in der zu Feyer des 
Geburtsfestes seiner Majestat des Kaisers Alexander des Ersten 
den 12. December, 1820, gehaltenen Hauptversammlung der 
pharmaceutischen Gesellschaft zu St. Petersburg von dem 
Director derselben. . Allg: snord; Ann. Chemie) SVolivi: pp: 
2A 2-290 TO 2i. 

Additional essays on the Life and Works of Paracelsus wili be found 


in Bolton’s Select Bibliography of Chemistry, vol. I, p. 230. 
Smithsonian Miscellaneous Collections, Washington, D. C., 1893. 8vo. 


PETTIGREW, THOMAS JOSEPH. 
On Superstitions connected with the History and Practice of Medicine 
and Surgery. London, 1844. viii, 167 pp. 8vo. Plates. 


Contains a section on alchemy. 


PICATOSTE, FELIPE. 
La alquimia en nuestros dias. Museo universal. Vol. v, 1861. 


Ppp. 250 ef seq. 
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PIETSCHMANN, RICHARD. 
Hermes Trismegistos nach aegyptischen, griechischen und orien- 
talischen Ueberlieferungen. Leipzig, 1875. 60 pp. 8vo. 


PLYTOFF, G. 
Les sciences occultes . . . alchimie, astrologie, etc. Paris, 1891. 
320)pp. \t2mo. IIT, 


POISSON, ALBERT. 

Cing traités d’alchimie des plus grands philosophes, Paracelse, 
Albert le Grand, Roger Bacon, R. Sulle, Arnaud de Villeneuve. 
Traduits du Latin. Paris, 1890. viii, 134 pp. 12mo. 

Collection d’ouvrages relatifs aux sciences hermétiques. 
Bibliotheque Chacornac. 

Histoire de l’alchimie du xiv. siécle. Nicolas Flamel, sa vie, ses 

fondations, ses ceuvres. Paris, 1893. _12mo. 


Initiation alchimique. Paris, [1899 ?] 


Theories et symboles des alchimistes. Le grand ceuvre. Suivi 
d’un essai sur la bibliographie alchimique du x1x° siécle. Paris, 
Loot. Xi, 184 pp.  12mo. 

Collection d’ouvrages relatifs aux sciences hermétiques. 
The bibliography enumerates works of 48 authors; dates are often 
lacking. 


RAMON DE LUANCO, JOSE. 
Ia alquimia en Espafia. Escritos inéditos, noticias y apuntamientos 
que pueden servir para la historia de los adeptos espamoles. 
Barcelona, 1889-1897. 2 vols. 237 and-289 pp. 16mo. MIIl. 


RAY, PRAPHULLA CHANDRA. 
A History of Hindu Chemistry from the earliest times to the middle 
of the sixteenth century A. D. London and Oxford, 1902. 
Voli. 70) 176; 41 pp. 


The Introduction contains much on Hindu alchemy. 


RHAMM, A. 
Die betrtiglichen Goldmacher am Hofe des Herzogs Julius von 
Braunschweig. Nach den Processakten dargestellt. Wolfen- 


btuttel, 1883. 128 pp. 8vo. 


RIBEAUD, E. 
Die Alchemie und die Alchemisten in der Schweiz (Luzern, Mittheil. 


Naturf. Ges.), 1898. 72 pp. 8vo. 
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[Roxsson, M., afterwards HUGHES. ] 
The Alchemist. By the author of ‘‘Ornaments Discovered.’’ Lon- 
don, 1818. 12mo. 


RosA ALCHEMICA. L,’hyperchimie. Revue mensuelle d’hermétisme 
scientifique. Alchimie, astrologie, magie, sciences psychiques, 
physiognomie, chirologie, graphologie, thérapeutique, mys- 
tique, théurgie, esthétique. Organe de la Société Alchimique 
de France. Directeur: F. Jollivet Castelot. Douai et. Paris; 
1902. 

This is a continuation of I,,Hyperchimie founded in 1895. 


Rosa, GABRIELE. 
L/alchimia dalla sua origine sino al secolo xiv, e ‘‘ la Compostella,’’ 
opere di Frate Bonaventura d’Iseo. Dissertazione. Brescia, 

1846. 8vo. 


Ross, PERCY. 
A Professor of Alchemy (Denis Zachaire). London, 1887. 8vo. 


SASSE, ERNST. 
Die ellipsoidischen Schraubenbahnen der Atome und die’ Aufer- 
stehung der Alchymie. Dingler’s Polytechnisches Journal, vol. 
2TO Pp. LOL, shor s. 


SATURNUS, S. I. 
Iatrochimie et Electro-Homceopathie. Etude comparative sur la 
médecine du moyen, Age et celle des temps"modernes. Traduit 
de allemand.) Paris,8o7- Wi75spps si 2m10. 


SCHAEFER, HEINRICH WILHELM. 
Die Alchemie. Ihr agyptisch-griechischer Ursprung und ihre his- 
torische Entwickelung. Jahresbericht tber das Schuljahr 1886— 
1887. Konigliches Gymnasium und Realgymnasium zu Flens- 
burg. Flensburg, 1887. 52 pp. 4to. 


SCHAEFER, TH. 
Ueber die Bedeutung der Alchemie. Wissenschaftliche Abhandlung 
zu dem Programm der Hauptschule zu Bremen. Bremen, 1885. 


22 pw Ato: 


SCHEIBLE, J. : 
Bibliotheca magica, I. Catalog des antiquarischen Bucherlagers 
von J. S..in Stuttgart. Inhalt: Magie, Alchemie 
Catalog No. 45. [Stuttgart], 1873. 97 pp. 8vo. 


Contains 1,925 titles. 
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SCHEIBLE, J. [Cont'd.] 
Bibliotheca magica, II. Catalog des antiquarischen Bucherlagers 
von J. S. in Stuttgart. Inhalt: Magie, Alchemie, 
Catalog No. 47. [Stuttgart], 1874. 34 pp. 8vo. 


Contains titles from Nos. 1,926 to Nos. 2,661. 


Bibliotheca magica et pneumatica. Catalog des antiquarischen 
Bucherlagers von J. S. in Stuttgart. Inhalt : Handschriften 
und Werke tuber Magie, Astrologie, Alchemie, . . . ([Stutt- 


gart], 1868. No.1. 120 pp. 8vo. 
Contains 2,531 titles. 


SCHMIEDER, KARL CHRISTOPH. 
Geschichte der Alchemie. Halle, 1832. x,613 pp. 8vo. 


The author endeavors to establish by historic proofs the verity of 
transmutation. Erudite and credulous. 


SCHOTTE, Ei. EB. 
L’alchimiste moderne, ou la nouvelle création du monde. Fantas- 
magorie. Paris, 1885. 12mo. 


SCHULTZE, ERNST. 
Das letzte Aufflackern der Alchemie in Deutschland vor 1oo Jahren. 
(Die Hermetische Gesellschaft 1796-1819.) Ein Beitrag zur 
deutschen Kulturgeschichte. Leipzig, 1897. 44 pp. 8vo. 


SCHWERTZER, SEBALT. 
KELL, RICHARD. S.S. als Kursachsischer Faktor und Kaiserlicher 
Berghauptmann. Inaugural Dissertation. Leipzig, 1881. 80 pp. 

8vo. 


SKETCH (A) of the Discovery of a commercially profitable process for 
the extraction of gold and silver from sea-water. [Boston, 
1897?] I4 pp. 12mo. 


Published by the Electrolytic Marine Salts Company ; see Gold from 
Sea-Water. 


SPENCER, E. 
L/alchimiste, chansonette, paroles d’E. Joullot. Avec accompagne- 
ment de piano. Paris, 1903. 


STEELE, ROBERT. 
Alchemy in England. The Antiquary, vol. xxiv, p. 99 (Septem- 
ber, 1891). 
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STRINDBERG, AUGUSTE. 
Introduction A une chimie unitaire. (Premiére esquisse.) Paris, 
1805. 27) pp. Vsve: 

The author claims that the metals are composed of those inorganic 
and organic elements whose molecular weights equal the atomic 
weights of the metals: Si =C,H,= 28; Au=Fe,S—197; and 
cites experimental proofs. 


SVATEK, JOSEPH 
Culturhistorische Bilder aus Bohmen. Wien,1879. 311 pp. 8vo. 
Contains a chapter on alchemy in Bohemia. 


THomMAS AQUINAS, SAINT. 
Traité de la pierre philosophale. Traduit du latin pour la premiere 
fois et précédé d’une introduction. Paris, 1898. 16mo. 
Bibliotheque rosicrucienne. 


TuHompson, C. J. S. 
The Mystery and Romance of Alchemy and Pharmacy. London, 
LOQ7 EV BS5NDDs TOVOsmnoulL: 


THURNEISSER ZUM THURN, LEONHARD. 
FRANZ, R. Ueberden AlchemistenL. T.zumT. Berlin, 1875. 4to. 


TIFFEREAU, C. THEODORE. 
L’art de faire de l’or. Conférence faite au théatre de la Galerie 
Vivienne le 24 Mai 1892. Paris, 1892. 36 pp. 12 mo. 
L art de faire de l’or. La transmutation du fer, du cuivre, et de 
Vargent enor. Paris, 1896. 8vo. 


Les métaux sont des corpscomposés. La production artificielle des 
métaux précieux est possible et un fait avéré. Suivi de Para- 
celse et l’alchimie au xvi° siécle par M. Franck. Paris, 1855. 
Kil) Pigpp. “12u10} 

Deuxieme édition, 1856. 


‘TONNI-BAzzA, LORENZO. 
Dell’alchimia e degli alchimisti. Dissertazione. Pavia, 1858. 


TOPELIUS, Z. 
Times of Alchemy. ‘Translated from the Original Swedish. . Chi- 
cago, 1884... 331 pps memo: 


TOWARD KNOWLEDGE OF NATURAL THINGS. New York, 1897. 
16 pp. long 12mo. 
The cover bears the title: Arcana Naturee. The pamphlet deals with 
Argentaurum and the Philosophers’ Stone, translated from La 
Nature, June 5, 1897. 
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*TRIPIED. 
Du vitriol philosophique et sa préparation. Paris, 1896. 56 [1] pp. 
16m0o. 


‘TURBA (THE) PHILOSOPHORUM, or Assembly of the Sages, called also 
the Book of Truth in the Art and the third Pythagorical Synod. 
An ancient alchemical treatise translated from the Latin, the 
chief readings of the Shorter Codex, parallels from the Greek 
alchemists, and explanations of obscure terms, by Arthur Edward 
Waite. London, 1896. iv, 211 pp. 8vo. 


VALENTINUS, BASILIUS. 

The Triumphal Chariot of Antimony. With the commentary of 
Theodore Kerckringius. Being the Latin version published at 
Amsterdam in the year 1685, translated into English, with a 
biographical preface [by Arthur Edward Waite]. London, 
L503. XXXII, 204’ pp: 


HILDEBRAND, H. Der Alchemist B. V. Einladungsschrift. Zerbst, 
O70. e3ospps - 40. 


WALLET DE VIRIVILLE. 

~ Des ouvrages alchimiques attribués 4 Nicolas Flamel. Mémoires de 
la Société impériale des Antiquaires de France. 26 pp. 8vo. 
[ Paris. ] 


VERZE, J. MARCUS DE [E. Boso]. 
a transmutation des métaux. Lor alchimique, l’argentaurum. 
Divers procédés de fabrication avec lettres et documents a 
Vappui. Paris, 1902. 48 pp. 16mo. 


VERZEICHNISS EINER ALCHYMISTISCHEN BIBLIOTHEK an _ seltenen 
Manuscripten und Druckwerken aus alterer Zeit. Gotha, 1859. 
16 pp. S8vo. 


ViASTO, E. 
Les origines de l’alchimie par M. Berthelot. Analyse. Paris, 1886. 
24 pp. 8svo. 


VULPIUS, G. 
Ueber die Alchemisten. Ein im historisch-philosophischen Verein 
in Heidelberg gehaltener Vortrag. Heidelberg, 1874. 8vo. 
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WAITE, ARTHUR EDWARD. 

Collectanea Chemica, being certain select treatises on alchemy and 
hermetic medecine, by Eirenzeus Philalethes, Francis Antony, 
George Starkey, Sir George Ripley and Anonymous unknown. 
Edited by A. E. Waite. London, 1893. 160 pp. 8vo. 

See Hermetic (The) Museum; Kelly, Edward; New Pearl (The) of 
Great Price; Valentinus, Basilius; Figulus, Benedictus ; Turba 
(The) Philosophorum ; Paracelsus, The Hermetic and Alchemical 
Writings of. 

Lives of Alchymistical Philosophers, based on materials collected in 
1815 and supplemented by recent researches. . . . To which 
is added a Bibliography of Alchemy and Hermetic Philosophy. 
London, 1888. 315 pp. 8vo. 

Cf. Barrett, Francis. 

WEECH, VON. 

Verfolgte Alchymisten. Zeitschrift fur die Geschichte des Oberrheins 
herausgegeben von dem Grossherzoglichen General-Landes- 
archive zu Karlsruhe. Vol. xxv. pp. 468-470. 1873. 

Two original letters, dated 1605 and 1607, showing fate of Honauer 
and Seton. 

WILD, JOHANN RUDOLPH. 

Versuch einer Characteristik des Verhaltnisses der Alchemie zur 
Magie, Astrologie und verwandten ahnlichen Wissenschaften, 
mit besonderer Berucksichtigung der alchemistischen Zeichen. 
Cassel, 1841. 68 pp. 8vo. Eight plates. 


WRANY, ADALBERT. 
Geschichte der Chemie und der auf chemischer Grundlage beru- 
henden Betriebe in Bohmen bis zur Mitte des 19. Jahrhunderts. 
Prag, 1902. 9 Vil, 6307 pps evo: 


Chapter I, pp. 1-43, treats of the history of alchemy. 


ZACHAR, OTAKAR. 
Alchymista Bavor Rodovsky Z Hustiran a jeho tukopis nyni Ley 
densky. ,Knapsal Q@. Z. V Praze, 1902. * 35 pp: .Smor 
Mistra Antonia z Florencie Cesta spravedliva v alchymii. (1. 1457.) 
Z ‘ukopisu Musea krdlovstvi Ceského vydal O. Z. V Praze, 
1899. 106 pp. 18mo. Ill. 


ZAIMPHL, CHAS. F. 

Bemerkungen tiber den Stein der Weisen (Lapis Philosophorum) als 
Universal-Heilmethode zur moglichen Verhtitung des Todes. 
Wurttemberg, 1879. 24 pp. 8vo. 

Contains a list of 48 works of the author. 
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Titles are alphabeted under the first word, articles and ‘‘new’’ 
excepted, with cross-references from Editers. 


EXPLANATION OF SIGNS. 


+ Following a date signifies current at the date in question. 
Following a date signifies publication discontinued. 


ACETYLEN IN WISSENSCHAFT UND INDUSTRIE. Centralorgan fur die 
Gesammitinteressen der Acetylen- und Carbidtechnik. Heraus- 
gegeben von M. Altschul und K. Scheel. 5 vols. 4to. Halle 
a.S., 1898-1902 + 


ACETYLEN-KALENDER. 
See Kalender fur Acetyleniker. 


AHRENS, FELIX B. 
See Chemische Zeitschrift. 


ALBUM-ANNUAIRE DEL’ ACETYLENE. Laboratoires, usines, appareils, 
emploi. Rédigé par P. Hubert. Paris, 1899. 


ALLGEMEINER ANZEIGER DER THON-INDUSTRIE FUR DAS KONIGREICH 
SACHSEN UND DIE THURINGISCHEN STAATEN. Fachblatt fur 
Ziegel-, Chamotte-, Thonwaaren-, Kalk- und Cement-Industrie. 
1897—Sept., 1801. Redacteur: B. Pfretzschner. 5 vols. 4to. 
Dresden, 1897-1901. 


Continued as 
Ton-Industrie. Oct., 1g01-Sept., 1902. 1 vol. 4to. Dresden, 1902 + 
ALTSCHUL, M., and K. SCHEEL. 
See Acetylen in Wissenschaft und Industrie. 
Also Jahrbuch fiir Acetylen und Carbid. 
AMERICAN ELECTROCHEMICAL SOCIETY. Sve Transactions. 
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ANNALI DI FARMACOTERAPIA E CHIMICA BIOLOGICA, continuazione 
degli ‘‘Annali di chimica applicata alla medicina,’’ della ‘‘ Rivista 
di chimica medica e farmaceutica,’’ degli ‘‘Annali di chimica e 
farmacologia.’’ Direttori: D. Baldi, G. Bufalini, G. Coronadi. 
Milano, 1900. 


ANNUAIRE DES BRASSEURS ET DES MALTEURS EN 1899, avec notes 
pratiques et renseignements utiles, par G. Gras. Paris, 1899. 


ANNUAL REPORT OF THE CHEMICAL EXAMINER AND BACTERIOLOGIST 
to the Government of the Northwestern Provinces of India and 
Oudh and of the Central Provinces for the year 1894-1902. 
Allahabad, 1895-1903 +. Fol. 


ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS. Proceedings 


of the Conventions. 
See in Section WT, Bulletins of the Division of Chemistry. 


BALDI, D. G. BUFALINI, and G. CORONADI. 
See Annali di farmacoterapia. 


BEITRAGE ZUR CHEMISCHEN PHYSIOLOGIE UND PATHOLOGIE. Her- 
ausgegeben von F. Hofmeister. 2 vols. S8vo. Braunschweig, 
IQOI—I902. 

From Vol, IT (1902), with the subtitle : Zeitschrift fur die gesammte 
Biochemie. 


BERICHT UBER DAS CHEMISCH-HYGIENISCHE UNTERSUCHUNGSAMT DER 
STADT STRALSUND (zugleich amtliche Nahrungsmittel-Unter- 
suchungsstation fur Kreis Grimmen) ftir die Zeit von 1. April 
1894 bis 31. Marz 1899. Von A. Schlicht. Stralsund, 1900. 


BERICHT UBER DEN III. INTERNATIONALEN CONGRESS FUR ANGE- 
WANDTE CHEMIE. »- Wien, 1898. Verfasst von dem General- 
secretar des Congresses F. Strohmer. 3vols. 8vo. Wien, 1899. 


BERICHT UBER DIE 10. HAUPTVERSAMMLUNG DER WVEREINIGUNG 
offentlicher analytischer Chemiker Sachsens in Chemnitz, 1897. 
Ivol. 8vo. Weimar, 1898. 
Zeitschrift fur offentliche Chemie. 


BERICHT UBER DIK III.-IV. ORDENTLICHE HAUPTVERSAMMLUNG DES 
VERBANDES selbststandiger 6offentlicher Chemiker Deutschlands. 
Frankfurt a-M. und Wiesbaden, 1898-1899. 
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BERICHT UBER DIE THATIGKEIT DES MILCHWIRTHSCHAFTLICHEN 
INSTITUTS in Hameln im Jahre 1897-1898. Hameln, 1898- 
1899. 8vo. 


BERICHTE DES VERBANDES DER LABORATORIUMS-VORSTANDE an 
deutschen Hochschulen, 1898-1902. Leipzig, 1899-1902 - 


BIEDERMANN’S CENTRALBLATT fur Agriculturchemie und rationellen 
Landwirthschaftsbetrieb. (Bibl., p. 1093.) 
Generalregister zu Band I-xxv: Jahrgang 1872-1896, zusammen- 
gestellt von K. Wedemeyer. Leipzig, 1901. 8vo. 


BIOCHEMISCHES CENTRALBLATT. Vollstandiges Sammelorgan fiir 
die Grenzgebiete der Medicin und Chemie. Unter Leitung von 
B. Ehrlich, EK. Fischer, O. Liebreich [and others] herausgegeben 
von C. Oppenheimer. 1 vol. 8vo. Berlin, 1903 + 


BRITISH (THE) Foop JOURNAL AND ANALYTICAL REVIEW. ‘The 
official organ of the International Commission on Adulteration. 
London, 1899. 


BOLLETTINO CHIMICO-FARMACEUTICO. Eco delle Societa di farmacia 
italiana. Milano, rgoo, 


BRESLAU, UNTERSUCHUNGSAMT. See Jahresbericht des 


BULLETIN DE L’ INSTITUT PASTEUR ; revues et analyses des travaux 
de microbiologie, médecine, biologie générale, physiologie, 
chimie biologique dans leurs rapports avec la bactériologie, 
Ig02-1903. Comité de rédaction: G. Bertrand, A. Besredka, 
A. Borrel, C. Delezenne, A.. Marie, F. Mesnil. Paris, 1902— 
1903 -- 


BULLETIN DE LA SOCIETE CHIMIQUE DE PARIS. (Bibl., p. 1089, and 
Ist Suppl., p. 452.) 
Tables des années 1889 4 1898 dressées par Th. Schneider. Paris, 
1goo-1901. ‘Two parts. S8vo. 


BULLETINS OF THE DIVISION OF CHEMISTRY, U. S. DEPARTMENT OF 
AGRICULTURE. Washington, D. C., 1898-1902. 
For full titles see names of Authors and Editors zz Section |’. 
No. 54. Report on an Investigation of Analytical. Methods for dis- 
tinguishing between the Nitrogen of Proteids and that of the 
simpler Amids or Amido-Acids ; by J. W. Mallet. 1898. 


Do 


BULLE 
No. 


No. 


Bwigee 


No. 
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TINS OF THE DIVISION OF CHEMISTRY. [Cont’d. ] 

55. The Fertilizing Value of Street Sweepings, by H. W. Wiley 
and Ervin E. Ewell. 1898. 

56. Proceedings of the Fifteenth Annual Convention of the Asso- — 
ciation of Official Agricultural Chemists. Edited by Harvey W. 
Wiley. 1899. 


. 57. Proceedings of the Sixteenth Annual Convention of the Asso- 


ciation of Official Agricultural Chemists. Edited by Harvey W. 
Wiley. 1899. 


. 58. The Manufacture of Starch from Potatoes and Cassava. By 


Harvey W. Wiley. 1900. 


. 59. The Composition of American Wines. By W. D. Bigelow. 


Igoo, 


. 60. The Sunflower Plant, its cultivation, composition and uses. 


By Harvey W. Wiley. tgot. 


. 61. Pure Food Laws of European Countries affecting American 


Exports. By H. W. Wiley and W. D. Bigelow. igor. 


. 62. Proceedings of the Sixteenth Annual Convention of the Asso- 


ciation of Official Agricultural Chemists. Edited by Harvey W. 
Wiley. tI9go!. 

Continued under the title 
TINS OF THE BUREAU OF CHEMISTRY OF THE U. S. DEPART- 
MENT OF AGRICULTURE. 
63. Exhibit of the Bureau of Chemistry at the Pan-American 
Exposition, Buffalo, N. Y. 1901. Edited by Harvey W. Wiley 
[et al. ]. 


. 64. The Influence of Environment upon the Composition of the 


Sugar Beet. By Harvey W. Wiley. 1901. 


. 65. Provisional Methods for the Analysis of Foods. Edited by 


H. W. Wiley [ez a/.]. 1902. 


. 66. Fruits and Fruit Products. Chemical and Microscopical 


Examination. By W. D. Bigelow [e¢ a/.]. 1902. 


>. 67. Proceedings of the Eighteenth Annual Convention of the 


Association of Official Agricultural Chemists. Edited by Harvey 
W. Wiley. 1902. 


. 68. The Chemical Composition of Insecticides and Fungicides. 


3y J. K. Haywood. 1902. 


. 69. Foods and Food Control. By W.D. Bigelow. 1902. Six 


parts. 
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BULLETINS OF THE BUREAU OF CHEMISTRY. ([Cont’d.] 
No. 70. Manufacture of Table Sirups from Sugar Cane. By H.W. 
Wiley. 1902. 


CHEmIcAL [THE] SoctrEtTy [or Lonpon], Abstracts of the Proceed- 
ings of the. 5 vols. London, 1885-1889. 
From 1890 continued as : 
Proceedings of the Chemical Society. 13 vols. London, r8g0- 
VGo2 "1. 
N. /.—These “‘ Proceedings’? are independent of the periodical with 
the same title established in 1841. 
Collective Index of the Transactions, Proceedings, and Abstracts, 
1883-1892. By Margaret D. Dougal. London, x. d. [1898]. 
2vols. 8vo. 


Molen: (pp. xv—471 ; Vol. IL: pp:-1147. 


CHEMICAL (THE) TRADE REVIEW, Edward Prag, business manager. 
Philadelphia, 1902. 


CHEMIK POLSKI. (Edited by) B. Znatowicz. Warszawa, Igor. 


[Polish ; weekly journal for theoretical and practical chemistry. ] 


CHEMIKER-TASCHENBUCH fur 18g9-1900 nebst Mitgliederliste und 
Vereinsmittheilungen. Herausgegeben von F. Peters. 2 vols. 
S8vo. Berlin, 1r8qg9—-1g900. 


CHEMISCH-TECHNISCHES REPERTORIUM, Jacobsen, E. (Bibl., p. 1096. ) 
Siebenter Generalregister zu Jahrgang 31-35 (1892-1896). Berlin, 
“1898. 8vo. 


CHEMISCHE ZEITSCHRIF?T. Centralblatt fiir die Fortschritte der ge- 
samten Chemie. s1go01-1903. Herausgegeben von Felix B. 
Ahrens. 2 vols. yto. Leipzig, 1902-1903 + 


CHEMISCHES CENTRALBLATT. (Bibl., p. 1135.) 

General-Register tiber die funf Jahrgange 1897 bis 1901 (10 Bande 
1897' bis 1901") (Autoren- und Sach-Register; Register der 
Patentnummern ), bearbeitet von Rudolf Arendt). Berlin, 1go02. 
1 vol. 8vo. 


CHIMICA (LA) INDUSTRIALE; rivista tecnica, industriale e commer- 
ciale pubblicata per cura dell’ associazione chimica industriale. 
1 vol. gto. Torino, 1899. 


NO 
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E1s- UND K&ALTE-INDUSTRIE. Herausgegeben und redigirt von C. 
Schmitz. 4 vols. 4to. Beérlin, 1899-1903 + 


ELECTRO-CHEMIST (THE) AND METALLURGIST. 2vols. 8vo. lLon- 
don, 1901-1903 ++ 


ELECTROCHEMICAL INDUSTRY. I vol. 4to. Philadelphia, r902— 
1903 + 


ELEKTROCHEMISCHE TECHNIK. Stichworter-Repertorium der ange- 
wandten Elektrochemie, der Elektrometallurgie und Galvano- 
technik. Herausgegeben und verlegt von Franz Peters. _ Ber- 
lin, 1903. 


FARBENZEITUNG. Fachblatt fur die gesammte Farben- und Lackfa— 
brikation, sowie den einschlagigen Handel. Redigirt von H. 
Freese.. 8 vols. 4to. Leipzig, 1896-1903 -+- 


FoORSCHUNGS-BERICHTE UBER LEBENSMITTEL UND IHRE BEZIEHUNGEN 
ZUR HYGIENE, UBER FORENSE CHEMIE UND PHARMAKOGNOSIE-. 
(Bibl) rst Supple, po 4572) 


United in 1898 with ; Zeitschrift fur Untersuchung der Nahrungs- und 
Genussmittel. 


FRIEDEL, CHARLES. 
See Revue générale de chimie. 


GAZZETTA CHIMICA ITALIANA. (Bibl., p. 1107.) 
Indice generale dei Volumi 1-20 (Anni 1871-1890). Palermo, 1898. 
8vo. i 


HAMELN; MILCHWIRTHSCHAFTLICHES INsTITUT. See Bericht uber die Thatigkeit- 


HOFMEISTER, F. 
See Beitrage zur chemischen Physiologie und Pathologie. 


HUBERT, P. 
See Album-Annuaire de lacétyléne. 


INDUSTRIE (1) BETTERAVIERE. Organe bimensuel des producteurs 
de betteraves, fabricants de sucre, distillateurs, etc., et des in- 
dustries qui s’y rattachent. Condé, 1gor. 


INTERNATIONALER CONGRESS FUR ANGEWANDTE CHEMIE. See Bericht uber 
den —- ; 


JACOBSEN’S REPERTORIUM. See Chemisch-technisches Repertorium. 
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JAHRBUCH DER ELEKTROCHEMIE. Begrtindet und bis 1901 heraus- 
gegeben von W. Nernst und W. Borchers. Berichte tiber die 
Fortschritte des Jahres 1894-1902, herausgegeben von H. Dan- 
neel. gvols. Svo. Halle, 1895-1903 + 


JAHRBUCH DER VERSUCHS- UND LEHRANSTALT fur Brauerei in Berlin, 
1898-1901. 4 vols. 8vo. Berlin, 1899-1902 + 


JAHRBUCH DES VEREINS DER SPIRITUS- FABRIKANTEN, des Vereins 
der Starke-Interessenten in Deutschland und der Brennerei- 
Berufsgenossenchaft. Erganzungsband zur Zeitschrift fur 
Spiritus-Industrie. Fur die Schriftleitung verantwortlich G. 
Heinzelmann. Berlin, 1901. 
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JAHRBUCH FUR DAS EISENHUTTENWESEN. (Erganzung zu ‘‘ Stahl u. 
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. 


15 


226 BIBLIOGRAPHY OF CHEMISTRY. 


JOURNAL OF THE SOCIETY OF CHEMICAL INDuSTRY. (Bibl., p. 1124.) 
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1807-1817. 3 vols. 8vo. 
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sorgung und Abwasserbeseitigung. Herausgegeben von A. 
Schmidtmann u. C. Gunther. a vol, Svo..8 Berlin sroo2: 


NapuHtTa. Organ des Galizischen Landes- Petroleum- Vereines fur 
die Petroleum und Erdwachs-Industrie. Herausgegeben und 
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PROCEEDINGS OF THE INSTITUTE OF CHEMISTRY. [30 Bloomsbury 
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STRALSUND, STADT. 
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‘TASCHENBUCH FUR DEN ACETYLEN-TECHNIKER, 1900. Nebst Adress- 
buch der Carbid- und Acetylen-Industrie. Herausgegeben von 
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TIJDSCHRIFT VOOR TOEGEPASTE SCHEIKUNDE EN HYGIENE. Onder 
redactie van L. Th. Reicher en W. P. Jorissen. Middelharnis, 
1898. 


TON-INDUSTRIE (DIE). \See Allgemeiner Anzeiger der Thon-Industrie. 


TRANSACTIONS OF THE AMERICAN ELECTROCHEMICAL SOCIETY. 
4 vols. 8vo. Philadelphia, 1902-1903 + 


VERBAND DER JLABORATORIUMS-VORSTANDE AN DEUTSCHEN HOCHSCHULEN. 
See Berichte des Verbandes. 


VERZEICHNISS der Rubenzuckerfabriken und Zuckerraffinerien im 
Deutschen Reiche, sowie in Oesterreich*Ungarn, Frankreich, 
Russland, Danemark, Schweden, England, Italien, Spanien, 
Nordamerika, etc. 18 vols. 8vo. Magdeburg, 1884-1902 + 


VOGEL, O. 
See Jahrbuch fur das Eisenhtittenwesen. 


WASSER (DAS). Referirende Zeitschrift uber Leistungen und Fort- 
schritte fur die gesammte Wasserkunde. Herausgegeben von 
J. H. Vogel. 2 vols. 8vo. Berlin, tg01-1902 + 


WIESBADEN ; VERBAND SELBSTSTANDIGER OFFENTLICHER CHEMIKER. See 
Bericht uber die 111-1v ordentliche Hauptversammlung. 


YEARBOOK OF COLORISTS AND DYERS, presenting a review of the 
year’s advances in the Bleaching, Dyeing, Printing, and Finish- 
ing of Textiles.* New York, 1898 [+ ?] 

* Edited by H. Huntington. 


ZALOZIECKI, R. 
See Naphta. 
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ZEITSCHRIFT FUR DEN PHYSIKALISCHEN UND CHEMISCHEN UNTER- 
RIGui. vCBibl.,. p. 1156.) 
Generalregister fur Jahrgang 1-x (1887-1897) bearbeitet von O. 
Ohmann. Berlin, 1898. 4to. 


ZEITSCHRIFT FUR FARBEN- UND TEXTIL-CHEMIE. Mit Einschluss 
der verwandten Gebiete der organischen chemischen Industrie 
und der Textil-Industrie. Herausgegeben von Arthur Bunt- 
rock. trvol. 8vo. Braunschweig, 1902 + 


ZEITSCHRIFT FUR PHYSIKALISCHE CHEMIE, STOCHIOMETRIE UND 
VERWANDTSCHAFTSLEHRE. (Bibl., p. 1157.) 
Namen u. Sachregister tber Band I-xxv, bearbeitet von T. Paul. 
Leipzig, 1900. 8vo 


ZEITSCHRIFT FUR STARKE-INDUSTRIE. Fachblatt fiir die Starke-, 
Starkezucker-, Syrup-, Dextrin-, etc., Fabrikation. Igoo-19g01. 
2vols. 8vo. Leipzig, Igor. 

Continued as: 
Zeitschrift fur Spiritus- und Starke-Industrie, sowie der Presshefe-, 
Essig-, Dextrin-, Syrup- und Starkezucker-Fabrikation. 1901— 
1902. ivol. 4to. Leipzig, 1902 + 


ZNATOWICZ, B. 
See Chemik Polski. 


ZUCCHERO ITALIANO (LO). Bollettino mensile della Societa italiana 
dell’ industria dello zucchero. Diretto da D. Monzilli. Roma, 
IgOl. ‘ 


SECON VINE 


ACADEMIC DISSERTATIONS. 


When the names of two towns are affixed to a title, the first one (in paren- 
thesis) is the seat of the University from which the Dissertation issues, the second 
is the place of publication. The size is Svo unless otherwise indicated. 


ABEATICI, MEeNorrr. Zur Constitution tantomerer Verbindungen 
mit der Gruppe CO HN. Wurzburg, I9oI. 


ABEL, Emin. Uber das Gleichgewicht zwischen den verschiedenen. 
Oxydationsstufen desselben Metalles. Leipzig, tgor. 
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Apo.PH, Gustav. Beitrage zur Kenntnis des Isothujons. Gottin- 
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AEBI, WALTHER. Recherches synthétiques sur les rosindulines. 
Genéve, 1898. 
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ARNELL, KN. ER. Bidrag till kannedom om naftalins klorsulfonsyror. 
Upsala, 1889. 


ARNOLD, CARL. Uber einige Phtalylderivate der Tolylhydrazine. 
Rostock, 1898. 


ARNOED, Emin. Uber Tri-, Tetra-jodbenzole und das Penta-jodbenzol. 
(Freiburg i. B.) Karlsruhe, 1goo. 


ARNOLD, W. Beitrage zur Kenntnis des Akridins. Freiburg, rgor. 
ARNOLD, WILHELM. Ueber Luminescenz. Erlangen, 1896. 


Ascu, DAGoBERT. Zur Kenntnis der Schwefligmolybdate. Berlin, 
1902. 


Ascu, W. Beitrag zur Chemie der Silicomolybdate. Berlin, rgor. 


ASCHAN, Ab. OssIAN. Om sulfokarbimiders inverkan pa amidosyror. 
Helsingtors, 1883. 


ASRIEL, Moriz. Physikalisch-chemische Studien uber aromatische 
Sulfinsauren.” (Heidelberg). Wien, 1900. 


Astruc, A. Alcalimétrie des alcaloides. Montpellier, 1gor. 


ATENSTADT, PauL. Uber die Einwirkung von Phenoxyacetylchlorid 
auf Benzolhomologe sowie Phenolather und eine neue Synthese 
des Cumaranons. Rostock, 1902. 


ATHANASESCU, BASILE. Sur la laudanosine et un essai de synthese de 
la papavérine. Geneve, 1900. 


234 BIBLIOGRAPHY OF CHEMISTRY. 


ATKINSON, HARFORD MONTGOMERY. Beitrage zur Kenntniss der 
Oxaline und uber einige Derivate der unsymmetrischen Dipropyl- 
und Diamyloxaminsauren. (Gottingen). Hildesheim, 1900. 


ATTERBERG, ALB. Nagra bidrag till kannedomen om molybden- 
(Upsala). Stockholm, 1872. 


AUE, WILHELM. Ueber die Einwirkung von Nitrobenzol auf Anilin 
bei Gegenwart von Alkali. Berlin, 1902. 


AUERBACH, ERNST BERTHOLD. Uber eine neue Synthese des Tetra- 
phenylcyclopentans durch Reduktion des Desoxybenzoinbenzy- 
lidenacetophenons. Leipzig, 1899. 


AUERBACH, G. Ueber die Elektrolyse von geschmolzenem Jodblei und 
Chlorblei in Rucksicht auf die Anwendung des Faraday’schen 
Gesetzes u. die Theorie geschmolzener Salze. Ztirich, 1901. 


AUERBACH, M. Ueber die Oxydation tertiarer Basen mit Wasserstoff- 
superoxyd. Berlin, 1go0o. 


AUERBACH, MARTIN. Ueber Jodoso- und Jodiniumverbindungen aus 
g-Jodnaphtalin. Freiburg i. B., 1900. 


AUFHAUSER, DAvip. Ueber die Hydrazide der beiden Oxypropion- 
sauren. Heidelberg, rgo2. 


AussuM, Hans. Paramethylorthobenzylbenzoésaure und einige Deri- 
vate derselben. Greifswald, 1898. 


BABEL, M. ALEXIS. Contribution a l'étude des relations entre le 
pouvoir rotatoire et l’isomérie de position. Genéve, 1898. 


BACH, HERMAN. 1. Ueber Condensationsreactionen des Aldehyd- 
collidins mit substituierten aromatischen Aldehyden. 2. Ein 
Beitrag zur Kenntniss des Phenyl-a-Picolylalkins. Breslau, rgor. 


-BACKE, ARNOLD. Ueber die Bildung von Pyrazinen aus o-Diketonen. 
Kiel, 1808. 
BACKE, PAuL. Ueber die Einwirkung von Cuminol auf a-Picolin. 


Breslau, rgor. 


BADEL, ELIE. Elimination du cacodylate de soude. Montpellier, 
1900. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 235 


BARENFANGER, CARL. Ueber Derivate des p-Tolylaldehydes und 
Resorcylaldehydes. Heidelberg, rgoo. 


BAERMANN, ARTHUR. Beitrage zur Kenntnis der aromatischen Alde- 
hyde. (Heidelberg). Berlin, 1902. 


BAHATRIAN, GABRIEL. Recherches sur l’aminoquinone et ses dérivés. 
Genéve, 1898. 


BAILEY, JAMES R. Ueber Hydrazin-, Hydrazo-, und Semicarbazidde- 
rivate der Propionsaure. Munchen, 1897. 


BAILLIE, THOMAS Bryson. Uber die electrolytische Reduction von 
saureamidartigen Substanzen. Wurzburg, 1899. 


BAKSCHT, ABRAHAM. Studien tuber die Aminolyse. Heidelberg, 
1g0o. 


Baupy, F. Essai des aluminiums industriels et des métaux solubles 
dans l’acide chlorique. Montpellier, 1goo. 


BAMBERG, FRIEDRICH. I. Ueber Triphenyl-methyl-methan. wu. Zur 
Kenntnis der aromatischen Sulfinsauren und Thiophenole. Hei- 
delberg, 1898. 


BAMBERG, PAUL. 1. Zur Kenntnis halogenisierter und nitrierter 
Diazosalze. 2. Zur Kenntnis des Cotarnins. (Wurzburg). 
Berlin, 1902. 


BAMBERGER, HEINRICH. Ueber Condensation von Paranitroanilin 
mit Acet- und Propionaldehyd. (Basel). Munchen, 1896. 


BANDKE. ERICH. Ueber Gleichgewichte in basischen Losungsmitteln. 
(Heidelberg). Berlin, 1808. 


BARCHE, GREGOIRE. Recherche dans le groupe des colorants ox- 
aziniques et aziniques. Geneve, 1899. 


BARILLE, A. Phosphates de calcium. Action de l’ammoniaque sur 
leurs dissolutions acides. Action de l’acide carbonique sous 
pression. Paris, 1900. 


Bartn, L. Action de l’acide amino-acétique sur la benzoquinone et 
la benzoquinone trichlorée. Montpellier, rgor. 


2210 BIBLIOGRAPHY OF CHEMISTRY. 


BARLOW, WILLY. Kondensationen von Amidoguanidin und Semi- 
karbazid mit Chinonen. Munchen, 1896. 


3ARRUE, F. Etude pharmacotechnique des médicaments obtenus par 
saponification des corps gras. Des savons. Du savon meédici- 
nal amygdalin. ‘Toulouse, 1898. 


BARSCHALL, HERMANN. Synthese des Pentantrions. Zur Kenntnis 
d. Reaction saurer Methylengruppen mit Nitrosodialkylanilin. 
Berlin, 1902. 


BARTELS, AMANDUS. I. Ueber Einwirkung von Aethylengas auf 
Pseudocumol bei Gegenwart von Aluminiumchlorid. 11. Eine 
neue Methode zur Darstellung hochalkylierte Kohlenwasser- 
stoffe. 111. Ueber Hexaathylbenzol. Heidelberg, 1899. 


BARTELT, KONRAD. Ueber Merkaptole und Sulfone der Diketone. 
Greifswald, rgor. 


BARTH, ADOLF. 1. Charakteristik von Pseudosauren durch abnorme 
Beziehungen zwischen ihren Affinitatskonstanten und der Hy- 
drolyse ihrer Salze. 2. Uber Beziehungen zwischen Farbe und 
Konstitution von Oximidoketonen und ihren Derivaten. Wurz- 
burg, Igor. 


BARTH, GEORG. Chemische Studien tiber die Bitterstoffe des Hopfens. 
(Rostock). Munchen, rg0o. 


BARTH, THEODOR. Ueber Diphenylaminderivate und Azine. Basel, 
1898. 


BARTOSZEWICZ, STEPHAN. Ueber einige Condensationsproducte des 
-Naphtyl-Methylketons. (Bern). Lemberg, 1898. 


BArRTow, EpwArbD. Ueber neue aus m-Isocymol abgeleitete Verbin- 
dungen. Gottingen, 1895. 


BARTSCH, Fritz. Uber Synthesen des Cumaranons und einiger 
Homologen. Rostock, Igoo. 


BARTSCH, WALTHER. Kryoskopische Untersuchungen. Heidelberg, 
1899, 


BarRTScH, WILLY. Synthesen mit Hilfe von Blausaure. Heidelberg, 
1900, 


SECTION VIII.—ACADEMIC DISSERTATIONS. 237 
BascH, E. E. Die kunstliche Darstellung und die Bildungsverhalt- 
nisse des Polyhalit. Berlin, 1go1, 


BASKERVILLE, CHAS. A Comparison of the Methods of Separation 
and Estimation of Zirconium. (University of North Carolina). 
Chapel Hill, N. C., 1894. 


Batt, Lupwic. Ueber die Einwirkung von Zimmtaldehyd auf bern- 
steinsaures Natrium bei Gegenwart von Essigsdureanhydrid. 
Strassburg i. E., 1901. 


BaubD, ACHILLE. Contribution a l'étude de la polymérisation des 
liquides organiques. Genéve, Igor. 


BAUDRAN, GEORGES. Etude sur les émétiques. Paris, 1goo. 
BAUER, ALEXANDER. Ueberdie Phenyl-yJ-Pentensaure. Basel, 1898. 


BAUER, CARL. Ueber das atherische Oel von Phellandrium aquaticum 
und das in demselben enthaltene Terpene. Freiburg-i. B., 1885. 


BAUER, FRIEDR. EUGEN.  Beitrage zur chemischen Kenntnis der 
Pfefferfrucht. Munchen, 1896. 


BAUER, PAuL. Ueber die Producte der Einwirkung von Hydrazin 
auf Thioharnstoffe. (Erlangen) Leipzig, 1goo. 


BAUER, RupouLpH. Ueber die Einwirkung von w-Dihalogen-Ketonen 
und einigen aromatischen Aldehyden auf Benzamiden.  Ros- 
tock, 1902. 


BAUER, RupoLPH. Ueber die Reduktion der m-Amidobenzoesaure. 
Munchen, 1900. 


BAUER, WILHELM. Ueber das benachbarte Dihydrotetrazin. Tubin- 
gen, I901. 


BAUER, WILHELM. Ueber die Entschwefelung von aryldithiocarbamin- 
sauren Ammoniaksalzen. Bamberg, 1902. 


BAuGE, GEORGES JEAN BAPTISTE. Sur quelques carbonates doubles 
de protoxyde de chrome. Oxyde salinde chrome. Paris, 1899. 


Baum, Martz. Uber p-Xylylhydroxylamin. Beitrage zur Kenntnis 
der 1-2-Naphtalendiazooxyds. Zurich, 1899. 


to 


CoO 


BIBLIOGRAPHY OF CHEMISTRY. 


o 
do 


BAUMANN, CARL. Zinksulfat ein neues Fallungsmittel fur Albumosen. 
Rostock, 1897. 


BAUMANN, GEORG. Ueber ein Dimethyl- und ein Methylathylgly- 
oxalidin, sowie tiber die Spaltung des Propylendiamins in seine 
beiden optischen Isomeren. Breslau, 1896. 


BAUMANN, Orro. Uber Verkettungsprodukte des Hydrazobenzols mit 
aliphatischen Aldehyden und die Einftthrung eines Benzoylrestes 
in dasselbe. Leipzig, 1902. 


BAUMGARTEL, KONRAD. Ueber Oxycaron und Ketoterpin. Munchen, 
1897. 


Bay, BorucH. Ueber a-Pyridoylpropionester, v-Pyridoylessigester und 
einige Oxypyrimidine aus denselben. Berlin, 1902. 


BEBIE, JULIUS. Beitrage zur Kenntnis der Nitrocellulosen. (Zurich). 
Berlin, 1gor. 


BECHLER, WILHELM. Uber isomere Reduktionsprodukte des Athin- 
diphtalids. Leipzig, 1gor. 


Breck, Huco. Uber Jodoso-, Jodo- und Jodiniumverbindungen des 
o-Methyl-a-jodchinolins. Freiburg 1. B., 1gor. 


BECKER, GusTAv. Zur Kenntniss der sesquioxyd- und titanhaltigen 
Augite. Erlangen, 1902. 


BECKER, H. Contributions 4 l’ étude des colorants du type ‘‘Azonium.”’ 
Genéve, Igor. 


BECKER, PAuL. Beitrage zur Kenntnis der «-(1)-Naphtochinolin-5- 
Sulfonsaure und des 5-Oxy-¢-(1)-Naphtochinolins. Freiburg 
i. BiwTsoo; 


BECKH, WALTER. Ueber die Einwirkung von Ammoniak und Aminen 
auf Oxalessigester. Wurzburg, 1896. 


BEDOURET, JEAN-ARTHUR. Contribution al’ étude des métavanadates 
d’ammoniaque et de soude. Bordeaux, 1901. 


BEERMANN, HEINRICH. Kritische Studien uber die neueren quanti- 
tativen Bestimmungsmethoden der Borsaure mit Einschluss der 
Turmalinanalyse. (Erlangen). Berlin, 1898. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 239 


BEHN, HEINRICH. Beitrage zur Kenntnis der 1-Phenyl-3-methyl-5- 
halogenpyrazole. Rostock, 1g00, 


BEHN, KonrApb. Synthese aromatischer Alkohole mit Formaldehyd 
aus substituirten Phenolen. Rostock, rgo2. 


BEHN, RICHARD. Ueber Hydrochinon-Methylketon und seine Aether- 
derivate und uber die Anwendung der Friedel-Craftsschen 
Synthese auf Phenole. (Rostock). Berlin [1897]. 


BEHR, GEORG VON. Einfluss von Zusatzen auf die Hydrolyse von 
Natriumphenolatlosungen bei der Siedetemperatur. Giessen, 
1902. 


BEHRE, A. Beitrage zur Kenntniss der o-Acylverbindungen einiger 
Ketonsaureester. (Hamburg). Kiel, rgor. 


BEHRENDT, Emit. Verbindungen des vierwertigen Vanadins mit 
Schwetelsaure und schwefliger Saure. Berlin, 1902. 


BEINDL, CARL. Untersuchungen uber hochmolekulare Amidosauren. 
Case NE) COM a. Cn H,.., CNE,). COM. ~Marnchen. 
IQOr. 


BEISSWENGER, A. Ueber die Reduction einiger Anhydride der Bern- 
steinsaure- und Glutarsauregruppe zu Lactonen. ‘Tibingen, 
1902. 


BEITTER, ALBERT. Pharmacognostisch-chemische Untersuchung der 
Catha edulis. Strassburg, 1900. 


BELUGOU, G. De quelques propriétés des acides alcoylphosphoriques. 
Montpellier, 1898. 4to. 


BENACK, Junius. Ueber Amidophenyltriazol. Munchen, 1896. 


BENKER, KARL. Beitrag zur Kenntnis der sterischen Hinderung 
chemischer Reaktionen. Erlangen, 1899. 


BENOHR, Orro. Ueber eine neue Darstellung der 7-Benzoylbuttersaure 
und ihre Reduktionsprodukte. Leipzig, 1gor. 


BENRATH, ALFRED. Ueber die Umsetzung von Metallverbindungen 
des Dibenzoylhydrazins mit Jod und halogenhaltigen Substanzen. 
Heidelberg, 1902. 


240 BIBLIOGRAPHY OF CHEMISTRY. 


BENZIAN, RUDOLF. Beitrag zur Kenntnis der Thalliumdoppelcyanide. 
Berlin, 1goo. 


BERBERICH, THEODOR. Ueber die Einwirkung von salpetriger Saure 
auf Ortho-Diathylamidophenol. Freiburg i. B., 1887. 


BERCHELMANN, WILHELM. Eine Synthese -aromatischer Aldehyde. 
Heidelberg, 1898. 


BERCHIN, B. Simon. Ueber einige Alkylather des Acetaldoxims. 
Konigsberg, 1901. 


BERCKHEMER, RICHARD. Ueber N-alkylierte Chinolone. Erlangen, 
1900. 


BERDEL, —K. Beitrag zur Kenntniss der Legirungen. Erlangen, 1902. 
Il. 


BERENDES, RUDOLF. Zur Kenntniss der aromatischen Sulfinsauren. 
(Heidelberg). Halle a. S., 1898. 


BERENT, STANISLAW. Uber das capillare Verhalten der Flachen von 
Steinsalz und Sylvin gegenuber Mutterlaugen. (Basel). Leipzig,. 
18096. 


BERG, EDUARD von. Ueber Phosphate des Rubidiums und Caesiums. 
Erlangen, 1901. 


BERG, HANS von. 1. Uber einige Derivate des 7-Alanins. 11. «-Dike- 
tone aus 4-/7-Olefinketonen. (Basel). Schweinfurt, 1901. 


BERG, LARS JOH. HENR.  Bidrag till kannedomen om toluolens mono- 
och bisulfonsyror. Lund, 1882. 


BERGDOLT, WILLY. Zur Kenntnis der Derivate des -p-Aethyl-jod- 
benzols mit mehrwertigem Jod. Freiburg i. B., rgor1. 


BERGE, AUGUST. Derivate des Diaethylacetessigesters. Halle a. S.,. 
IQOlL. 


BERGMANN, EpDUARD. Beitrage zur Kenntnis der o-Aminoazover- 
bindungen. Erlangen, rgotr. 


BERGSTEDT, KARL, AND. Om kloralhydrat. Helsingfors, 1871. 


BERL, Ernst. Untersuchungen tber Kobaltammoniak-Verbindungen. 
Lanich Toor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 241 


BERLIN, Nins Jou. Om sambandet mellan de enkla kropparnes 
aequivalenttal. Lund, 1859. 


BERLINER, Ernst. Uber die Ionenwanderung. (Berlin). Grafen- 
hainichen, 1902. 


BERNARD, RopDOLPHE. Ueber die Oxydation des Dimethyl-respectiv 
Diaethylhydrotoluchinons und einige Derivate desselben. Basel, 
1897. 


BERNSTEIN, MATHIAS. Ueber die Phenyl- und Kresyl-Ester der Bern- 
steinsaure und anderer Dicarbonsauren, ihre Derivate und Um- 
setzungen. Freiburg-i.-B., 1886. 


BERTELS, Kurt. Ueber Nitroso-m-phenylen-diamin und seine Deri- 
vate. Berlin, 1902. 


BERTHEIM, ALFRED. Ueber die fluorescierende Verbindung aus 
Chlor-a-naphtochinonacetessigester. Berlin, 1901. 


BERtTHOUD, A. L. [Neuchatelois] : Recherches sur l’action de l’iso- 
cyanate de phényle avec les thiamides. Contributions a l'étude 
de la constitution des thiamides. (Geneve). Neuchatel, 1898. 


BERTRAM, WILHELM. Untersuchung des Orthodinitrodiphenylmethan 
und des Orthodiamidobenzophenon. (Basel). Bonn, 1900. 


BESECKE, HEINRICH. . Ueber Cetylphenylhydrazin. Rostock, 1898. 


Best, FRIEDRICH. Beitrag zur Kenntniss der #- und 3-Naphtyldithio- 
carbazinsaure sowie der o-Anisyldithiocarbazinsaure und ihrer 
Condensationsprodukte. Erlangen, 1899. 


Brest, H. Ueber die hoheren Chloride des Mangans und Chroms. 
Berlin, 1899. 


BETHMANN, Frirz. Ueber o-Xylalphtalid und einige Derivate. Ber- 
lin, 1899. 


BretscH, GEoRGES. Uber Paradiaminochinon. Basel, 1899. 


BETTERIDGE, FREDERIC HENRY. I. Zur Kenntniss alkylister Bern- 
stein- und Glutarsauren. 11. Ueber das kryoskopische Verhalten 
substituirter Oxyketone in Naphtalin. (Heidelberg). Breslau, 
1898. 

16 


242 BIBLIOGRAPHY OF CHEMISTRY. 


BEUTEL, ERNST. Ueber die Toluylbiguanide und das Benzylbiguanid. 
(Giessen). Leipzig, 1899. 


BEYME, WILHELM. Ueber Methyl-Dibenzoylmethan und einige seiner 
Derivate. Leipzig, 1900. 


Bracn, Orro. Zur Kenntnis der Synthese aromatischer Aldehyde mit 
Hilfe von Blausaure. Freiburg i. B., 1902. 


BIALON, OSWALD. Ueber die Einwirkung von Anisaldehyd auf Chi- 
naldin, #-Picolin und Aldehydcollidin. Breslau, 1902. 


BIBERGEIL, ARTHUR. Zur Kenntnis des 0,-Biphenols. Berlin, 1902. 


BIEDERMANN, KARL. Ueber quantitative Metalltrennungen mit 
Hydrazin, in einem Bromstrome und im Schwefligsaurestrom. 
Heidelberg, 1900. ; 


BIELECKI, JEAN. Recherches sur une nouvelle synthese des dérivés 
du biphényle. Geneve, 1900. 


BIERBRAUER, Karu. Uber Verbindungen der Oxalsaure und ihrer 
Alkalisalze mit Arsen-, Antimon- und Wismuttrioxyd. (Basel). 
Berlin, 1898. 


BIGELOW, SAMUEL LAWRENCE. Katalytische Wirkungen auf die 
Geschwindigkeit der Oxydation des Natriumsulfits durch den 
Sauerstoff der Luft. Leipzig, 1898. 


BIJVANCK, HENDRIK. Ueber Derivate des Lepidins und des 3-Aethyl- 
lepidins. Munchen, 1899. 


BILITE, B. . Recherches sur la désox‘ybenzoine et la dibenzylcétone. 
Genéve, Igor. 


BiLLMANN, ADOLF. Ueber Falle von Desmotropie bei substituirten 
Methy lenbisacetessigestern. Jena, 1900. 


Biutz, WILHELM. Ueber das atherische Oel aus Origanum Majorana. 
Greifswald, 1898. 


BINDEMANN, WILLI. Ueber Formylessigester. Wurzburg, 1898. 


BINDEWALD, HANS. Ueber das Thiopyrin und seine Derivate. Ros- 
tock, 1902. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 243 


BINDSCHEDLER, Emit. Uber Oxalatoaquotriamminkobaltsalze und 
komplexe Triamminkobaltiakverbindungen, Ziirich, rgor. 


BIRSCHEL, EDMUND. Pseudoketochloride und Pseudoketobromiide aus 
p-Dioxybenzhydrol und deren Umwandlungsprodukte. Mar- 
burg, 1900. 


BISCHOFF, JOSEPH. Ueber die Einwirkung von Mineralsauren auf 
o-Oxy-1-5-Diketone. (Bern). Frankfurt-a. M., 1897. 


BISCHKOPFF, EDUARD. Zur Kenntnis der Glauconinsauren. Halle 


Al-ry ESO8. 
BiacH, Leo. Uber isomere Xylitone. (Heidelberg). Wiesbaden, 
1900, 


BLADIN, JoH. Ap. Studier ofver aromatiska ortodiaminer och fenyl- 
hydrazins cyanadditionsprodukter. Upsala, 1888. 


BLAGDEN, JOHN WILLIAM. Ueber Diazoniumsalze und deren Ver- 
halten gegen Cuproverbindungen. Wurzburg, 1899. 


BLAISE, E. E. Recherches synthétiques sur les produits d’oxydation 
des dérivés du camphre. Paris, 1899. 


BiANc, G. Etude de l’acideisolauronolique. Constitution de l’acide 
camphorique, du camphre et de ses dérivés. Paris, 1899. 


BLANCK, Epwin. Untersuchungen uber die unvollkommene Collo- 
idnatur anorganischer Salze. Heidelberg, Igor. 


BLEIER, LEopoLD.. Ueber die Einwirkung von Aethylendiamin auf 
Trimethylenbromid und Benzylchlorid. ~Breslau, 1899. 


BLEMBEL, ALEXANDER. Ueber Monobrom-Methylheptenon und seine 
Derivate. Gottingen, rgor. 


Brix, Martin. Uber das Borimid B,(NH), und seine Stellung unter 
den verwandten anorganischen Verbindungen. Berlin, rgo2. 


BiocH, Moriz. Synthesen einiger Chromonderivate. (Bern). Berlin, 
1gOl. 


BLOMSTRAND, CHR. WiLH. Chlorens forhallande till molybden. Lund, 
1855. 


244 BIBLIOGRAPHY OF CHEMISTRY. 


BiuM, HEINRICH. Beitrag zur Kenntnis der Farbstofftheorie. (Basel). 
Strassburg i. E., 1900. 


BLUMENTHAL, FERDINAND. Ueber Dichinoyltrioxim und Tetrani- 
trophenol. (Basel). Wiesbaden, 1897. 


BLUMER, ESAIAS. Ueber alkylirte Orthotoluidine. Zurich, 1898. 


BLUMSTEIN, JERUCHIM. Uber das 2,3’-Dioxyflavon. Bern, 1gor. 


Bock, FriepRiIcH. Uber Alkylather des Brenzkatechin-Methylketons. 
Freiburg i. B., 1899. 


BopE, ADoLF.  Partielle Synthese von r-Cocain nebst einem Anhange : 
Zur Kenntnis der Ecgoninsaure. Munchen, 1902. 


BOCKER, THEODOR. Beitrage zur Kenntnis des Verhaltens cyklischer 
Oxime. (Gottingen). Hildesheim, 1808. 


Boum, A. Beitrag zur Kenntniss der Arsenate des Cadmiums. Berlin, 
1goo. 


BoEuM, CARL. I. Einwirkung von Aminen auf Dibromtriacetonamin, 
u1. Uber das 7-Oxo aadé tetramethylpyrralidin. (Basel). Wies- 
baden, 1go1. 


BOHM, Lupwic K. Ueber die Oxydation des Phenylacridins in saurer 
Losung durch Kaliumpermanganat. Freiburg i. B., 1886. 


BOHM, RICHARDC. Die Zerlegbarkeit des Praseodyms und Darstellung 
seltener Erden mit Hilfe einer neuen Trennungsmethode. Berlin, 
1goo. 


BOHME, ARTHUR. Zur Kenntniss der Sulfophosphazo-Verbindungen. 
Rostock, 1898. 


BOLLERT, MATHIAS. Ueber Abkommlinge des as-m-Dichlorjodbenzols 
mit mehrwerthigem Jod. Freiburg, 1902. 


BOLLING, GUISBERT. Beitrage zur Kenntnis einiger alkaloidhaltiger 
Pflanzen mit Berticksichtigung ihrer Anatomie und des mikro- 
chemischen Nachweises ihrer Alkaloide. Erlangen, 1900. 


BORNER, KurvT. Zur Kenntnis der isomeren Formylphenylessigester. 
Wurzburg, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 245 


Bors, JOHANNES. Uber einige homologe Theercumarone sowie die 
Darstellung zweier neuer Homologen des Cumarons, Rostock, 


1899. 


BoESEKEN, J. Ueber die Einwirkungsprodukte der primaren Amine 
auf die Nitrosacyle. (Basel). Groningen, 1597. 


BorTzETEN, Ernst. Ueber das Hydrazid der Phenylessigsaure. 
Heidelberg, 1898. 


BoFINGER, FRIEDRICH. Zur Kenntnis des p-Diamidodibenzylsulfids. 
drlangen, 1895. 


Bocpan, P. Ueber die Wanderungsgeschwindigkeiten der Ionen. 
Berlin, rgo1. Ill. 


BoLM, FRIEDRICH. Beitrage zur Kenntnis der 3-Naphtylsulfonace- 
tons. Rostock, 1896. 


BoLsSER, CHARLES ERNEST. Ueber einige Oxyazoverbindungen mit 
u-3 ungesattigten Seitenketten. Gottingen, 1901. 


BoLzANO, FRIEDRICH VON. Ueber die bei der Oxydation der Chino- 
lin- Additionsprodukte entstehenden substituirten o-Amidoben- 
zoesauren und iiber das Ortho-Benzbetain. Freiburg-in-B., 
1885. 


BonGERT, ANDRE. Sur les dérivés acylés des éthers 3-cétoniques. 
Nancy, I[go!. 


BoNNEFO!, J. Combinaison des sels haloides du lithium avec l’am- 
moniac et les amines. (Montpellier). Paris, rgor. 


BonTscHEW, WASSILY. Die Abhangigkeit der specifischen Warme 
des festen Aluminiums von der Temperatur. Ziirich, 1900. 


BorcHERS, FRANz. Zur Kenntnis der Derivate des p-Jod-o- Nitrotoluols 
mit mehrwertigem Jod. Freiburg i. B., 1900. 


BoRMANN, O. Ueber den Einfluss den der Fettgehalt des Rahmes aut 
den Butterungsvorgang ausubt. Leipzig, 1897. 


BorOSINI, AUGUSTE VON. Uber die Einwirkung von Benzylchlorid, 
Benzalchlorid und Benzotrichlorid sowie von Trichloressig- 
sdureathylester auf Phenylhydrazin. (Lausanne). Zurich, 


1899. 


246 BIBLIOGRAPHY OF CHEMISTRY. 


BorRIES, GEorG. Beitrage zur Kenntnis des Trocknens von Olen. 
(Leipzig). Zwickau, 1902. 


BorsMA, S. E. Curangine, het Glucoside van Curanga amara Juss. 
Utrecht, 1899. 


BORSTELMANN, PERCY. Ueber zwei isomere Aethylcrotonsauren. 
Strassburg, 1898. 


BoscH, WALTER. Organische Quecksilber-Verbindungen. Heidel- 
DELS Fe LOOT. 


Bost, FRANCISQUE. ‘Toxicologiede l’ozone. (Paris). Villefranche, 
1902. 


BOUDOUARD, OCTAVE. Recherches sur les équilibres chimiques. Paris, 
IQOT. 


BOUGAULT, JosEPH. Oxydation de l’anéthol et des composés analogues 
a chaine latérale propénylique. Paris, 1902. 


BouILLET, HENRI. Action de l’acide iodique sur l’acide urique. 
Dosage de l’acide urique. Lyon, 1goo. 


BouRCART, EDMUND. Ueber die Ueberfuhrung des Pyrazolin 3,4,5- 
Tricarbonsaure-Triathylesters in Pyrazolin-3,4,5-Triamin. Hei- 
delberg, 1900. 


Boyp, HAROLD DE HAVEN. Ueber Methylallylmilchsaure und ihre 
Umlagerung in Dimethylhydrofurancarbonsaure. Strassburg, 
1898. 


BRACKEL, OSWALD VON. (1.) Ueber die Umwandlung von unter- 
salpetriger Saure in Hydrazin. (2.) EKinige Abkommlinge des 
m-Cyanbenzylchlorids. Breslau, 1901. 


BRADY, FRIEDRICH. Uber die Einwirkung von Alkalien und Oxy- 
dantien auf 3-Phenylhydroxylamin. Zur Kenntnis des Che- 
mismus bei der Umlagerung von Arylhydroxylaminen im Amido- 
phenole. Zurich, 1900. 


BRAUER, ROBERT. Versuche tiber Anilidbildung und Nitrierung. 
Heidelberg, 1899. 


BRAEUNIG, AUGUST:* FRIEDRICH KARL. Beitrag zur Kenntniss des 
Glutinpeptons. (Erlangen). Dresden, 1899. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 247 


BRAUNLICH, Fritz. Uber Dirhodanatokobaltiake und Strukturisomerie 
bei anorganischen Verbindungen.  (Ztirich). Briinn, 1899. 


BRAHM, CARL. Uber Oxychinoline und das Verhalten derselben im 
tierischen Organismus. Rostock, 1gor. 


BRAMKAMP, WILHELM. Ueber Naphtyl-Methyl-Halogenpyrazole. 
Rostock, Igo1. 


BRAN, FriepRicH. Uber die Einwirkung der konc. Salpetersiaure 
auf Phenylmethylpyrazolon. Jena, 1899. 


BRAND, Kurv. * Uber die elektrochemische Reduktion von Ketonen. 
Giessen, Igor. 


BRAND, PHILIBERT. Uber Derivate des v-m-Xylidins. (Ziirich). 
Prag, 1899. 


BRANDES, PETER. Ueber Pyrazine und Piperazine. Kiel, 1896. 


BRANDT, Gorries. Uber quantitative Bestimmungen des Chlors im 
Chlornatrium mittelst Persulfats des aktiven Sauerstoffs im Per- 
sulfat und der Halogene in organischen Verbindungen mittelst 
Persulfats. Lausanne, 1899. 


BRANDT, LEOPOLD. Versuche zur Umwandlung zweier Alkine in 
Isomere. Einwirkung von Acetaldehyd auf »-Methyl-4,-tetra- 
hydro-z-picolin. Breslau, 1899. 


BRANDT, Orro. Ueber einige Hydrazide der Ortho-Sulfobenzoesaure. 
Dessau, 1901. 


BRANTL, JOSEF. Ueber Reduktion der o-Diathylbenzylamincarbon- 
saure und der 0o-Oxymethylbenzoesaure. Munchen, 1898. 


BRAREN, WILHELM. Uber «-Isophenylessigsdaure. (Tubingen). 
Hamburg, 1898. 


BRAUER, EBERHARD. Uber das elektrische Verhalten des Chroms 
bei der Auflosung in Sauren. Leipzig, 1gor. 


BRAUN, ARSENE. I. Weitere Untersuchungen uber die Bildung von 
Indazolen. 11. Uber einige Derivate des Acetophenons. Basel, 


1899. 


240 BIBLIOGRAPHY OF CHEMISTRY. 


Braun, L. Ueber die Beeinflussung der Absorptionscoefficienten von 
Stickstoff und Wasserstoff in wasserigen Losungen durch Stoffe 
verschiedenen Dissociationsgrades. Berlin, 1900. 


BRAUN, RICHARD. Beitrage zur Kenntniss des Liebstock Oels. Bres- 
lau, 1896. 


BRAUNMULLER, EUGEN. Ueber Synthesen in der Pyrazinreihe. Kiel, 
1899. 


BREDIG, GEorG. Anorganische Fermente. Darstellung kolloidaler 
Metalle auf elektr. Wege u. Untersuchung ihrer katalyt. Eigen- 
schaften. Leipzig, Igor. 


BRED, J. Die Beziehungen zwischen Atomgewicht und Eigenschaften 
der chemischen Elemente. Hermannstadt, 1902. 


BREITENBACH, P. Ueber die innere Reibung der Gase und deren 
Aenderung mit der Temperatur. Erlangen, 1898. 


BRENDLER, WOLFGANG. Uber die Reactionsfahigkeit organischer 
Ammoniumsalze. Wurzburg, 1899. 


BRENNEISEN, MARKus. Ueber die Einwirkung von Cyankalium auf 
Brompikrin. (Schweiz). Freiburg, 1898. 


BRESLAUER, ADOLF. Beitrage zur Kenntnis der Phenylacetonsaure. 
Strassburg, 1900. 


BRETSCHNEIDER, WILLIAM. Ueber die Einwirkung schwefliger Saure 
auf aromatische Hydroxylamine. (Rostock). Leipzig, 1897. 


BREUSTEDT, G. Beitrage zur Kentniss der aromatischen Hydrantinoine. 
Basel, 1902. 


BRINER, E. Recherches sur 1l’électrolyse du chlorure de sodium. 
Geneve, 1902. 


BRIZARD, LEOPOLD. Recherches sur la réduction des composés nitro- 
sés du ruthémium et de osmium. Paris, 1900. 


BROcCARD, MARCEL. L,’utilisation des sucres dans la nutrition. Les 
Hexoses et le Bihexoses. Paris, 1901. 


BROCKERHOF, HEINRICH. Ueber die Einwirkung von Chloraceton auf 
Nitrophenole und eine Synthese des 4- (2-) Methyl- Phenmor- 
pholins. Rostock, 1897. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 249 


BROCKMANN, PAuL. Ueber Phtalylhydroxylamin und verwandte Ver- 
bindungen. Konigsberg i. Pr., 1898. 


BRODE, JOHANNES. Katalyse bei der Reaktion zwischen Wasserstoff- 
peroxyd und Jodwassertoff. Leipzig, 1gor. 


BRoicH, HEINRICH VON. Beitrage zur Kenntnisder gebromten Amine 
der Fettreihe. (Rostock). Bonn, 1897. 


BROICHER, JOSEF. Ueber Oxydationsprodukte von Phenolen und 
Phenolbromiden. Heidelberg, 1goo. 


BROICHSITTER, Gustav. Uber die Einwirkung von Ather und Alu- 
miniumchlorid auf Pseudocumidin, sowie uber einige neue Deri- 
vate des 3-5-Diaethylphenol-1. Heidelberg, rgor. 


BROWNE, JR., CHARLES ALBERT. Ueber die Bestandtheile des Mais- 
Marks und des Hollunder-Marks und das gleichzeitige Vor- 
kommen von Araban und Xylan in den Pflanzen. Gottingen, 
Igol, 


BRUGGEMANN, HEINRICH. Bestimmung von Fuselol in alkoholischen 
Flussigkeiten. Leipzig, 1899. 


BrUuL, Ernst. Kritische Studien ttber die Anwendung des Wasser- 
stoff-Superoxydes in der quantitativen Analyse. (Bern). Wies- 
baden, 1899. 


BRUNDELMAYER, JOSEPH ANTON. Ueber bromierte Sauren des Strych- 
nins. Erlangen, 1899. 


BRUGER, PAUL. Ueber das Pikrotoxin. Berlin, 1898. 


BRUHN, BRUNO. Uebereinige Derivate des Benzulidenanilins und der 
Phenylanilidoessigsaure. Munchen, 1897. 


Bruun, Gustav Apo.r. Beitrage zur Kenntnis der Rosinduline und 
der Isorosinduline. Erlangen, 1899. 


BruIJN, B. R. DE. Bijdrage tot de kennis der evenwichten met twee 
vlocistofphasen in stelsels van een alkalizout, water en alkohol. 
Leiden, 1899. 


Brun, J. Ueber die Einwirkung alkoholischer Schwefelsaure aut 
Acyldiazoimide. Zurich, 1902. 


250 BIBLIOGRAPHY OF CHEMISTRY, 


BRUNE, Fritz. Ueber die 3 isomeren Toluolsulfaminsauren u. deren 
Umlagerungsprodukte (Toluidinsulfosauren). Erlangen, r1goo. 


BRUNNER, OTTro. Untersuchung der electrolytischen Oxydation fetter 
Alkohole. Giessen, 1899. 


BRUNS, HERMANN. Zur Kenntnis des « und 7? Kamphylamins. 
Gottingen, 1808. 


BRUNSWIG, RICHARD. Synthesen in der Hydropyridinreihe. Heidel- 
berg, 1900. 


3RVYAN, THOMAS JOSEPH. Ueber die Einwirkung von o- und p-Tolyl- 
senfol auf Phenole bei Gegenwart von Aluminiumchlorid. 
Freiburg, 1gor. 


BUCHERER, H. T. Ueber die Einwirkung schwefeligsaurer Salze auf 
aromatische Amido- und Hydroxylverbindungen. Dresden, 
IgOl. 


BUCHHOLZ, YNGVE, Zur Kenntniss des §-Aminocrotonsaureesters. 
(Rostock). Kristiania, 1goo. 


BUCHNER, Max. Uber Starke und Salzbildung von Nitraminen und 
Isonitraminen sowie von Saureamiden. Wurzburg, 1899. 


Buckow, W. Synthese von (1)-Methoxy- und (2-3)-Dimethoxy- 
phenanthren. Berlin, rgo1. 


BuppE, CHRISTOPHER. Uber arylsulfonierte Alkohole und Sauren. 
Basel, rgor. 


BuEB, JULIUS. Beitrage zur Kenntniss der gechlorten Naphtaline. 
Breiburg 1:)B. 1887. 


BUCKEL, CARL. Ueber die Anlagerung einiger Alkohole an Chinon. 
Heidelberg, 1900. 


BUHNER, ADOLF. Ueber Condensationsprodukte des Indens. Mutn- 
chen, 1902. 


BtLow, Cari. Chemische Technologie der Azofarbstoffe mit be- 
sonderer Berucksichtigung der deutschen Patentlitteratur. 
(Leipzig). Tubingen, 1897. 


BURKLE, Emi_. Dynamische Untersuchungen tiber die Bildung von 
Aimidoazofarbstoffen. (Heidelberg). Heilbronn, 1900. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 


to 
n 
mm 


Biispor¥F, HAns. Ueber Nitrosobenzol. (Basel). Koln, 1896. 
BUFLEB, HERMANN. Beitrage zur Kenntnis der Pyrroline. Jena, 1902. 
BUKSCHNEWSKI, D. Ueber die Wanderung der Ionen. Berlin, 1gor. 


BULACH, WILHELM. Ueber Para-Nitrobenzylidenchinaldin und einige 
Derivate desselben. (Erlangen). Mtinchen, 18go. 


BuLL, BENJ. S. Zur Kenntniss der Hexahydroanthranilsaure und 
uber Hexahydroorthophenyldiamin. Munchen, 1896. 


BULLNHEIMER, FRIEDRICH. Das Verhalten des Glycerins gegen 
Metalloxyde, ein Beitrag zur quantitativen Bestimmung des 
Glycerins. Munchen, 1897. 


BUMCKE, GEBHARDT. Ueber Cellulose. (Rostock). Berlin, 1goo. 


BUNIMOWICZ, JOSEPH. Ueber die Einwirkung von Hydrazin auf 
Thiamide. Konigsberg, 1901. 


BURCKHARDT, EpUARD. Ueber Phenolphtalein. Basel, 1897. 


BURKARD, Emit. Studien tiber die Additionsfahigkeit des Diazo- 
methans an Korper mit Aethylenbindung. Tubingen, 1900. 


BURKART, HANs. Ueber das Verhalten der Thalliumchloride gegen 
Quicksilbercyanid. Bern, 1897. 


BURNET?T, THEODORE R. Uber die Bestimmung der Halogensalze 
nebeneinander. Basel, 1900. 


Burr, Anton. Uber Derivate des o-a-Dimethyl-p-nitrochinolins. 
Freiburg i. B., 1901. 


Burrows, Harry. Uber das Heptabromderivat des as.o-Xylenols. 
Heidelberg, rgo1. 


BusH, Harry J. Ueber einige Derivate des m-Anisidins und m-Phe- 
netidins. Marburg, Igor. 


Buss, Aucust. Ueber die Einwirkung von Phosphortrichlorid auf 
‘Diphenyl. Rostock, 1897... 


Byxk, ALFRED. Zur Kenntniseiniger Pyrimidinderivate. Berlin, 1902. 


252 BIBLIOGRAPHY OF CHEMISTRY. 


CAESAR, HERMANN. Studien uber die Substitutionsvorgange in der 
Chinolinreihe. Ueber ana-Nitro-para-Brom-Chinolin und ana- 
Amido-para-Brom-Chinolin. Freiburg i. B., 1896. 


CASAR, WILHELM. Einwirkung von Hydrazinhydrat auf alkyl-sub- 
stituierte Malonester. Heidelberg, rgor. 


CAJAR, HERMANN. Ueber o-Aldehydophenoxysauren. (Schweiz ). 
Freiburg, 1897. 


CaLov, GrorG. Uber einige neue Cumaron-Derivate. Rostock, 19or. 


CALVERT, Harry TuHornton. Uber die Alkalisalze des Hydro- 
peroxyds in wasseriger Losung. Leipzig, rgor. 


CAMMERLOHER, MAX von. Zur Kenntnis der Nitroso- und Isorosin- 
donreaktion. Erlangen, 1900. 


CAPATINA, ALEXANDRE. Recherches synthétiques dans le groupe de 
la rosinduline. Genéve, Igor. 


CAPELLE, CARL. Ueber den Einfluss freier Sauren auf die Reaktion 
zwischen Ferrisalzen und Jodkalium. ‘Tubingen, 1896. 


CAPELLE, E. L/éclairage et le chauffage par l’acétyléne; étude 
technique et pratique. Nouvelle édition, refondue et augmentée. 
Paris, 1902.” <Svor Mlk 


CARETTE, CHARLES. Del’action du carbonate de calcium sur quelques 
acides minéraux et organiques en solutions alcooliques et des 
applications qu’on peut en tirer. Lille, 1goo. 


CARLICZEK, HEINRICH. Ueber einige Derivate der Naphtionsaure. 
(Freiburg, Schweiz). Breslau, 1897. 


CARSTENS, EMMERICH. Ueber einige Derivate des Tertiarbutylbenzols. 
Rostock, 1897. 


CASSEL, JuLIuS. Die drei isomeren Chlorphenylsulfaminsauren und 
ihre Umwandlungsprodukte. Erlangen, 1900. 


CASTENDYCK, CARL. Uber Amoniumsilicovanadinmolybdate, eine 
neue Klasse von chemischen Verbindungen. Bern, 1900. 


’ 


es és Re ae 


ei 





SECTION VIII.—ACADEMIC DISSERTATIONS. 253 


On 


CaSTEX, HENRI. Contribution a l'étude toxicologique des sels de 
thallium et en particulier du sulfate. (Montpellier). Toulouse, 
1900. 


CASTNER, WALTHER. Beitrage zur Kenntniss des Aldehydcollidins. 
Breslau, Igol. 


CAUBET, JEAN-LOUIS-FERNAND. Liquéfaction des mélanges gazeux. 
Paris, gol. 


CauRO, J. Sur la liquéfaction des gaz. Paris, 1899. 


CaussE, H. Exposé des progrés accomplis récemment dans la connais- 
sance de la constitution des alcaloides végétaux. Paris, 1899. 


CEBRIAN, FRANZ. Ueber die Kondensation von Salicylaldehyd mit 
Saureamiden. Freiburg. (Schweiz), 1808. 


CHAIN, MowscuHa. Ueber Hydrazine in der Chinolinreihe. Berlin, 
1899. 


CHAPELLE, P. Etude du pouvoir réductif dequelques sucres. Nou- 
velle méthode de dosage pondéral de ces composés. Paris, 1899. 


CHARABOT, EUGENE. Genése des composés terpéniques dans les 
végétaux. Paris, 1900. 


CHRISTELLER, ROBERT. Uber die elektrolytische Oxydation von 
Aminen in alkalischer Lésung zu Azokorpern. (Basel) 
Zurich, 1900. 


CHROMETZKA, FRIEDRICH. Uber Azoniumbasen. Basel, 1896. 


CHYDENIUS, JOH. JAK. Om anilins inverkan pa platinachlorur och 
svafvelsyrlig platinaoxidul. Helsingfors, 1859. 


CLAAsz, MAx. Ueber die Einwirkung von Phenoxylessigsaurechlorid 
an Acetessigester und Homologe. Rostock, 1902. 


CrAESSON, JoH. PET. Om fenyl- och etylsulfacetsyror och af dem 
erhallna sulfonfOreningar. Lund, 1874. 


CLAISEN, Lupwic. Ueber die Condensationen der Aldehyde mit 
Phenolen und aromatischen Aminen. Munchen, 1887. 


CrLaupius, Orro. Beitrag zur Kenntnis schwefelhaltiger Derivate 
der Ketosauren. Greifswald, rgor. 


254 BIBLIOGRAPHY OF CHEMISTRY. 


CLAus, MarTiIn. Ueber die Einwirkung von Brom auf Dioxytolyl- 
phenylmethan und Dioxyditolylmethan Marburg, Igor. 


CLauss, Ertcu. Uber p-Toluyl-p-Benzoesaure und p, p-Benzophenon- 
dikarbonsaure. Greifswald, 1go0o. 


CLEMEN, JOHANNES. Beitrag zur Kenntnis des «a-Methylketols. 
(Halle). Rostock, 1899. 


CLEVE, PEHR THEODOR. Mineral-analytiska undersokningar. Upsala, 
1862. 


CLEvER, Aucusr. Zur Kenntnis der Verbindungen des Selens mit 
Arsen und Phosphor. Munchen, 1896. 


CLOWES, GEORGE HENRY ALEXANDER. Uber Formaldehyd- oder 
Methylen-Derivate der Sauren der Zuckergruppe und uber 
die quantitative Bestimmung der Methylen-Gruppen in den 
Formaldehyd-Condensations-Produkten. Gottingen, 1899. 


CoBlitz, FRANZ. Ueber den Hexamethylen-s- und ;-ketocarbon- 
saureester und die m-Oxyhexamethylencarbonsaure. Mun- 
chen, 1895. 


COCHENHAUSEN, ERNST VON. Die Reinigung des Wassers mit Beruck- 
sichtigung seiner Verwendung in der Textilindustrie. (Leipzig). 
Chemnitz, 1886. 


COEBERGH, P. T. De chemische dynamica der omzetting van 
chloor- en broom azijnzuur. Utrecht, 1go1. 


CoHEN, HERMANN. Ueber stickstoffhaltige Kondensationsprodukte 
und uber polymere Modifikationen des Anethols. Munchen, 
18908. 


Conn, Lupwic. Uber die Einwirkung oxalsaurer Salze auf anor- 
ganische Sesquioxyde. Zur Kenntnis der Thonerdeoxalate. 
(Basel), ) Berlin, yeaa |zeogoll- 


Coun, R. Ueber Metalldoppelrhodanide. Berlin, rgoo. 
CoLuin, AuG. ZACH. Om nagra lerjordssalter. Lund, 1858. 


CoLtin, M. H. Sur quelques syntheses effectuées au moyen des 
dérivés halogénes de |’orthoxyléne. Nancy, 1898. 


YT Pe 





SECTION VIII.—ACADEMIC DISSERTATIONS. 255 

COLLISCHONN, FRIEDRICH. Ueber die Halogenadditionsprodukte der 
Propylchinolinhalogenure und ein daraus gewonnenes Mono- 
bromchinolin. Freiburg-i.-B., 1886. 


COLLMANN, FRIEDRICH. Neue Untersuchungen in der Pulegon-Reihe. 
(Gottingen). Hildesheim, rgor. 


COLLOSENS, HEINRICH. Ueber die Einwirkung von Aldehyden und 
Ketonen auf Thiosemicarbazide und Thioharnstoff. Erlangen, 
1899. 


COLMAN, JAMES. Ueber die Anisenyltetrazotsaure. Konigsbergin Pr., 
1896. 


ConrRAD, HERMANN ERICH. Ueber optisch active Hexahydrophtal- 
sauren. Zurich, 1898. 


Consonno, ForTUNATO. Etude sur quelques dérivés de la Napthaline. 
Genéve, I90I. 


ConzErr, ALFR. Beitrage zur Kenntnis der Beziehungen zwischen 
Fluorescenz und chemischer Konstitution. Zurich, 1898. 


CoopER, HERMAN CHARLES. I. Versuche tiber die Loslichkeit der 
Carvoxime. 0. Zur Kenntnis der Benzhydrylamine. Heidel- 
berg, 1899. 


Coors, G. H. Inwerking van zoutzuurgas op waterige formaldehyd- 
oplossing. Utrecht, 1897. 


Coos, N. O. Bidrag till kannedom om Pyrodrufsyran. Lund, 1902. 


Corti, ARNoLD. Uber Kondensationsprodukte des Cyanacetamids 
und des Cyanessigesters. (Miinchen). Zurich, 1899. 


Corre, J. De l’absorption de l’alcool perdu pendant les fermentations 
et du dosage chimique de l’alcool. Montpellier, 1897. 4to. 

Cousin, Henri. Lepyrroletsesdérivés. (Paris). Lons-le-Saunier, 
1899. 

CRAMER, GusTAv. Ueber ;-Lactone von Phenolsauren. Freiburg, 


(Schweiz), 1897. 


CRAMER, WILLEM. Ueber den Einfluss des Grades der Milchentrahm- 
ung auf die Hohe der Butterausbeute. Leipzig, 1899. 


256 BIBLIOGRAPHY OF CHEMISTRY. 


CRAMER, WILLI. Ueber ¢-disubstituirte Biguanide und disubstituirte 
Guanamine. Berlin, 1900. 


CRONER, Fritz. Einwirkung von Formaldehyd auf Acetylaceton. 
Berlin, 1gor. 


CROTOGINO, FRIEDRICH. Studien uber Oxydationspotentiale. Gies- 
sen, 1900. 


CROWTHER, CHARLES. Beitrage zur Kenntnis der isomeren Diben- 
zoylmethane. Leipzig, 1go1. 


Cun?TzE, ADOLF. Cadmium-, Zink- und Wismuth-Cobaltcyanid und 
ihre Doppelsalze mit Ammoniak und den Cobaltidcyanalkalien. 


Berlin, 1902. 


Curtius, THEopoR. Diazoverbindungen der Fettreihe, eine neue 
Klasse von organischen Korpern, welche durch Hinwirkung 
von salpetriger Saure auf Amidoverbindungen entstehen. (Er- 
langen). Munchen, 1886. 


CUVIER, FREDERIC JULES. Contribution a |’étude toxicologique de 
l’acide sulfocyanique et de quelques sulfocyanates métalliques. 


Bordeaux, 1901. 


CZAMANSKI, WITOLD. Kondensationen von o-Aldehydosauren mit 
Acetessigester und mit einigen Ketonen. Freiburg, (Schweiz), 


IgOl. 


Czcrkis, M. Oxydationen von Amido- und Nitrophenolen. Basel, 
1902. 


DAECKE, SELMAR. Ueber das Tribromderivat des p-Oxybenzylal- 
kohols und seine Umwandlungsprodukte. Heidelberg, 1899. 


DAHMER, GEORG. Ueber die Einwirkung von salpetriger Saure auf 
gebromte Phenole. Marburg, 1go1. 


DAIMLER, CARL. Ueber neue Synthesen mit Oxalsaure- und Malon- 
saureester. Strassburg, 1886. 


DaLLwic, Gustav. Ein Beitrag zur Kenntnis der Chinole. Mar- 
burg, Igor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 257 


wn 


Dam, WILLEM VAN. Uber die Einwirkung von Kaliumhypobromit in 
alkalischer Losung auf die Amide der aromatischen Oxysauren. 
(Basel). Haag, 1899. 


DamM, GEoRG. Ueber das N-Propylpseudocermol und einige Derivate 
desselben. Rostock, 1897. 


DAMMANN, Kurv. Die Jodoso-, Jodo- und Jodiniumverbindungen des 
Para-Isoamyljodbenzols. Freiburg i. B., 1goo. 


DANNENBERG, WILHELM. Ueber die Oxydation der Methyl- und 
Aethylmesakonsaure mit Kaliumpermanganat. Strassburg i. E., 
1902. 


DANZIGER, ALEXANDER. Ueber einige substituirte Azofarbstoffe und 
ihre Spaltungsproducte und tuber die Derivate der ortho-sub- 
stituirten tertiaren Amine. (Bern). Karlsruhe, 1898. 


DANZIGER, SIGISMUND. Ueber die N-Phosphine des Monomethylanilins 
sowie einige Oxyphosphazoverbindungen desselben. Rostock, 
1897. 


DARAPSKY, AUGUST JOSEPH. Ueber das Hydrazid der Schleimsaure. 
Heidelberg, 1899. 


DARBISHIRE, FRANCIS VERNON. Uber die Anlagerung von Brom- 
wasserstoffsaure an feste Crotonsaure. Leipzig, 1899. 


DARMSTAEDTER, ERNST. Ueber das Hydrazid der n-Tetramethylendi- 
carbonsaure. (Adipinsaure). Heidelberg, 1902. 


DASZEWSKI, ALEXANDER VON. Der Einfluss des Wassers und der 
Dungung auf die Zusammensetzung der Asche der Kartoffel- 
pflanze. Gottingen, 1900. 


DAUNER, HEINRICH. Ueber p-Tolyl-pseudo-azimido-chinolin. Frei- 
burg-i. B., 1899. 


DAvipIs, Ernst. Die Hydrazide und Azide der Phtalsauren. Kiel, 
1896. 


DAVIDSOHN, IssER. Beitrage zur Chemie des Thoriums. Berlin, 
(1902). 
DAvIs, LouIs SHERMAN. Ueber die Alkaloide der Samen von Lupinus 
albus und Lupinus angustifolius. Marburg, 1896. 
17 


CO 


25 BIBLIOGRAPHY OF CHEMISTRY. 


DEECKE, WALTHER. Die Chlorcitramalsaure und ihre Umsetzungs- 
produkte. Konigsberg, 1900. 


DEFACOzZ, EpoUARD. Contributions a l'étude du tungsténe et de ses 
composés. Paris, IgoI. 


DEGNER, Orro. Uber Isobutan, normales Butan und Propylen in 
flussigen Zustand. Tubingen, 1895. 


DEHNEL, ERICH: 1. Ueber «-Phenyl-a-Stilbazol und «-Phenyl-a-o- 
Stilbazol. 2. Einwirkung von Brom auf /-Picolin. Breslau, 
IgOl. 


DEICHLER, C. Beitrage zur Kenntniss und zur Darstellung der Wis- 
mutsuperoxyde. Berlin, 1899. 


DEINHARD?T, ALEX. Uber schwefelhaltige Derivate der Ketosauren. 
Greifswald, 1901. 


DEKKER, I. Ueber einige Bestandtheile des Cacao und ihre Be- 
stimmung. Amsterdam, 1902. 


Dr LavaL, CARL Gust. PATR. Om wolfram och dess klorforeningar. 
(Upsala). Stockholm, 1872. 


DELLSCHAFT, FRIEDRICH HERMANN. Ueber das Hydrazid und Azid 
der Palmitinsaure. Heidelberg, 1900. 


DEMANGE, M. C. Etude de quelques dérivés du camphre droit et du 
camphre gauche. Nancy, 1898. 


Demo.is, Louris. Conductibilités électriques des mélanges de chlorure 
de sodium et de soude caustique. Genéve, Igor. 


DEMPWOLFF, Fritz. Uber die Konstitution des Bz-Oxylepidons. 
Hannover, 1902. 


DemutTH, Epuarp. Uber Ortho-Amidobenzaldoxime.  (Ziirich). 
Reichenberg, 1899. 


DENCKS, Emin. Zur Kenntnis der 7-Diketone. Erlangen, 1902. 


DrENscH, ALFFED. 1. Ueber den Fluorenoxalester. 2. Ueber Ein- 
wirkung von Ameisenester auf Fluoren. Konigsberg 1. Pr., 
1902. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 259 


DENT, FRANKLAND.: Ueber Urethane und Derivate derselben. Mun- 
chen, 1808. 


DescuH, Ceci, HENRY. Ueber farbige organische Ferri-Verbindungen. 
Leipzig, 1902. 


Drscomps, A. Quelques combinaisons des acides chloranilique et 
bromanilique avec les hydrazines. Montpellier, 1900. 


DESMOULIERE, ALBERT. De la présence normale d’acide salicylique 
dans diverses substances alimentaires d'origine végétale. Causes 
d’erreurs qui peuvent en résulter dans les expertises légales. 
Paris, 1902. 


DESSNER, G. Beitrage zur Kenntnis der Arsenite des Bleis und 
Quecksilberoxyduls. Bern, 1897. 


DESSOULAVY, EpoUARD. Recherches sur les acides bromphénylgly- 
oxyldicarbonique et bromhémimellique et sur les acides sul- 
foniques de l’'acénaphténe. Geneéve, 1898. 


DeEstTRAZ, H. Ueber einige Producte der Einwirkung von Formal- 
dehyde auf 3-Acylhydroxylamine. Zurich, rgor. 


Dawes, C. Ueber Hexaminmetallsalze und Dirhodanatokobaltiake. 
Zurich, 1901. 


DETERT, WILHELM. Ueber das 2, 5-Dimethyl-3-Aethylpyrazin, die 
Pyrazintricarbonsaure und die Constitution des Pyrazins. Kiel, 
1896. 


DETTWILLER, Pau. Ueber m-Bromacetophenon, m-Brommandelsaure 
sowie einige Condensationsproducte des ersteren. Freiburg, 
(Schweiz), 1897. 


DEUSSEN, FRANZ JAcoB PAuL Ernst. Ueber die Absorption der 
Uranylsalze. (Erlangen). Leipzig, 1898. 


Drvas, ERNST WILLIAM. Zur Kenntnis des p-Chlorphenylhydroxyla- 
mins ?-Phenylhydroxylamins und p-Bromphenylhydroxylamins. 
(Basel). Ztirich, 1900. 


DIECKMANN, WALTER. Beitrage zur Kenntniss carbocyclischer Ver- 
bindungen. Munchen, 1898. 


260 BIBLIOGRAPHY OF CHEMISTRY. 


DIEFFENBACH, Oro. Versuche zur Dissociation von Salzen der 
Ammoniakbasen in wasseriger Losung. Giessen, 1898. 


Diets, O. Zur Kenntniss der Cyanurverbindungen. Berlin, 1899. 


DIETRICH, EmiL. Ueber zwei structuridentische Dimethyluracile und 
Aufklarung der Constitution der 0 Methylharnsaure. (Mutn- 
chen). Hannover, 1899. 


Dierscuy, RricHarpD. Uber einige Nitro- und Nitroso- AbkOmmlinge 
aus der Benzolreihe. Basel, 1900. 


DiETZEL, ADOLF. Condensation von Acetessigester mit brenzwein- 
saurem Natrium. Strassburg, 1887. 


DIEULAFE, PAuL. Les eaux sulfatées des Pyrénées francaises. Tou- 
louse, IgoOI. 


DILTHEY, ALFRED. 1. Uber Diazobenzidinverbindungen. 2. Zur 
Salzbildung des p-Nitrosodimethylanilins. (Wurzburg). Bonn, 
1900. 


DILTHEY, WALTHER. Beitrage zur Kenntnis der Indone. Erlangen, 
1gOO. 


DimrotH, Orro. Ueber direkte Einfuhrung von Quecksilber in 
aromatische Verbindungen. Tubingen, 1900. 


DimroTH, Orro. Versuche mit o- und p-Nitrobenzylchlorid. Mun- 
chen, 1895. 


DINGLINGER, PAUL. Einige Derivate des Benzophenons. Hallea.5S., 
1896. 


DITTRICH, CurT. Die Uranylsalze vom physikalischchemischen 
Standpunkte aus betrachtet. Leipzig, 1899. 


Doctor, Guipo. Ueber partielle Racemie. Neutrales Strychninra- 
. cemat und seine Umwandlungstemperatur. Breslau, 1899. 


DORBECKER, WILHELM. Beitrage zur Kenntnis der Derivate des 
o-Phenylenoxamids. Marburg, 1899. 


DOERING, Orro. Die regulatorische Bildung von Diastase durch Pilze. 
Erlangen, 1900. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 261 


D6RING, THEODOR. Der Einfluss des Kobalthydroxyds auf die Ein- 
wirkung der Halogene auf Kalilauge. Erlangen, 1902. 


DORR, Gustav. Ueber Bromide der Cinnamylidenmalonsaure. Mtin- 
chen, Igor. 


DoHRN, M. Kryoscopische Untersuchungen. Heidelberg, 1899. 


Doi, Paun. Uber die Einwirkung von Toluol auf Bernsteinsaure- 
anhydrid und Succinylchlorid. Greifswald, 1900. 


Do.LLFus, Fritz EpMuUNbD. Charakteristik von Pseudo-Sauren durch 
ihr Verhalten gegen Ammoniak. Wurzburg, 1901. 


DomINIQvE, E. L. J. Nouvelle méthode d’analyse rapide des eaux 
potables. Application a l’essai des eaux d’Emmerin. Lille, 


1897. 
DoncuHI, M. Ueber 2-und #-Pyridoylessigester. Berlin, tgor. 


DopFER, Orro. Zur Kenntniss der colloidalen Metalle. Erlangen, 
IQOl. 


DORANT, KAZIMIERZ. Ueber Condensation von Ortho-Nitroaceto- 
phenon mit Benzaldehyd. (Bern). Lemberg, 1898. 


DORRANCE, JOHN THompson. Ueber Condensationsprodukte des 
Cyclo-Methyl-Hexanons. Gottingen, i897. 


DRAGENDORFF, Kurt. Uber die Einwirkung von salpetriger Saure 
auf einige ringformige sekundare aromatische Basen. Rostock, 
1898. 


DRAWERT, A. Zur Kenntniss der Orthoamidoketone. Berlin, 1899. 


DREDEN, FRIEDRICH VON. Ueber einige Derivate des Cetylalkohols 
und uber Nitropalmitinsaure. Freiburg-i-B., 1885. 


DRESCHER, BRUNO. Acylderivate von Indoxylsaure, Indoxyl und 
Indigweiss. Halle a. S., 1902. 


DREVERHOFF, PAuL. Ueber die Einwirkung von Phosphorpenta- 
chlorid auf N-alkyl-a-Toluchinolone. Erlangen, 1898. 


DREXLER, PAuL. Ueber ;-Picolinsaure und einige Derivate der 
aa-Methylpyridincarbonsaure. Berlin, 1902. 


262 BIBLIOGRAPHY OF CHEMISTRY. 


Drevyrus, CAMILLE. Erste Abhandlung: Uber das Verhalten zwei- 
basischer 3-Oxysauren beim Kochen mit Natronlauge. Zweite 
Abhandlung : Beitrage zur Kenntnis der Glutaconsaure. Basel, 
1900. 


DRIESSEN, JOHAN HENDRIK. Ueber den Phenylpropargulaldehyd. 
Kiel, 18908. 


DRUCKER, K. Ueber zwei Falle von Katalyse im inhomogenen Sys- 
teme. Leipzig, 1901. 


DuBois, HERMANN. Ueber einige Derivate des Caprolactons. Strass- 
burg, 1886. 


Ducru, OLIVIER. Recherches sur les arséniates ammoniacaux de 
cobalt et de nickel. Application au dosage de l’arsenic. Paris, 
1goo. 


DuEcK, Hans. Ueber Monobromapfelsaure. Konigsberg i. Pr., 1902. 


DUNKELSBUHLER, JuLIus. Beitrag zur Kenntniss des Hydrindens. 
Berlin, 1got. 


DURSELEN, HEINRICH. Trennung des Quecksilbers von Kupfer, 
Cadmium, Arsen, Antimon, Zinn, Eisen oder Aluminium im 
Bromstrome oder in einer ammoniakalischen Hydrazinhydrat- 
losung. Heidelberg, 1899. 


DunTzk, CARL. Einwirkung der Alkalipersulfate auf Salicylsaure 
und Salicylsaurephenylester. (Lausanne). Hildesheim, 1898. 


DurE?T, ALBERT. Etude de l’isodiphenylfluorindine. Recherches sur 
les produits de condensation de l’orthoaminodiphenylamine avec 
acide rhodizonique. Genéve, 1897. 


DYCKERHOFF, OSKAR.  Beitrage zur Kenntniss des Orthocymols 
(Ortho-Methyl-Normalpropyl-Benzol). Freiburg-i.-B., 1886. 


DzIMskI, Orro. Ueber einige disubstituierte Amidoacetone. (Ros- 
tock). Marburg, 1808. 


EAKLE, ARTHUR S. Beitrage zur krystallographischen Kenntniss der 
iiberjodsauren und jodsauren Salze. (Muiinchen). Leipzig, 
1896. 








SECTION VIII.—ACADEMIC DISSERTATIONS. 263 


EBERHARD, RupoLF. Ueber sterische Einfliisse in Reaktionen der 
Nitraniline und Aminobenzoésauren. Erlangen, 1900. 


Epers, ANTON. Beitrag zur Kenntnis der Disulfone. Greifswald, 
1gol, 


Expert, Max. Halogenderivate der Stickstoffalkylaldoxime. Leipzig, 
1902. 


Ester, EricH. Ueber die Anwendbarkeit der Hydroxylamin- und 
Hydiazinsalze in der qualitativen Analyse. (Ein neuer Tren- 
nungsgang in d. Schwefelwasserstoffgruppe. ) Heidelberg, 1902. 


EBNER, ALBERT. Ueber das Oxydationsprodukt des Pseudocumenol- 
tribromids. Heidelberg, 1899. 


Eckert, ALBERT. Ueber die Einwirkung von Aluminiumchlorid und 
Aether auf o-Anisidin, Toluol, o-Toluidin, o- und p-Kresol. 
Heidelberg, 1900. 


Ecxsrapt, Apour. Die Reaktion .zwischen Salpetersaure und Jod- 
wasserstoff. Leipzig, 1901. 


EcKSTEIN, OSKAR. Recherches sur la sulfonation de la 1.8 dinitro- 
naphtaline et sur la transposition moléculaire de la 1. 5 dinitro- 
naphtaline en nitronitrosonaphtol. Geneve, 1900. 


Eccrrs, Franz. Zur Kenntnis der aromatischen Aldehyde. Heidel- 
berg, 1900. 


Eccrert, Aucust. Ueber die a-Aethylidenglutarsaure. Basel, 1898. 


Eeut,J. Studien zur Theorie der elektrolytischen Kupfergewinnungs- 
methoden. Zurich, 1902. 


EuHESTAEDT, Paut. Abbau der Laurinsaure bis zur Caprinsaure. 
Freiburg-i.-B., 1886. 


EHLERT, WALTER. Ueber Hydroxylaminderivate zweibasischer 
Sauren. Konigsberg, 1901. 


EHRET, HERMANN. Ueber die drei isomeren Methylpimelinsauren 
und die zugehohrigen Ringketone. Munchen, 1597. 


264 BIBLIOGRAPHY OF CHEMISTRY. 


EHRING, CARL. Ueber den Farbstoff der Tomate (Lycopersicum 
esculentum). Ein Beitrag zur Kenntniss des Carotins. (Mtn- 
chen). Mtnster i. W., 1896. 


Enriicu, F. Zur Kenntniss des m-Cyanbenzylchlorids. Berlin, 1900. 


EICHLER, JOSEF. Beitrage zur Kenntnis der Flavinduline. (Lau- 
sanne). Geneve, Igor. 


EICHWEDE, HEINRICH W. Zur Constitution des Tribromphenolbroms 
und uber die Einwirkung von Aethylnitrit auf trisubstituierte 
Phenole. Munchen, 1899. 


EIDMANN, WILHELM. Ein Beitrag zur Erkenntnis des Verhaltens 
chemischer Verbindungen in nichtwassrigen Losungen. Giessen, 


1899. 


EKELEY, JOHN BERNARD. Uber die Kinwirkung von Halogenschwefel 
auf Paratoluchinolin. Freiburg i. B., 1902. 


EKMAN, FREDR. LAURENTzZ. Om terebinsyrans salter, amider och 
eterarter. (Upsala). Stockholm, 1861. 


EKSTRAND, AKE GERH. Retén och nagra dess derivater. Upsala, 


1875. 


ELIAS, JAMES FRIEDRICH. Ueber neue quantitative Metall-Tren- 
nungen. (Heidelberg). Berlin, 1goo. 


ELLENBERGER, ERNST. Untersuchungen uber Derivate des p-Xylols 
und des p-Xylidins. Marburg, 1gor. 


ELTEN, PAuL. Beitrage zur Kenntniss colloidaler Metalle und Metall- 
oxyde. Erlangen, r9or. 


ELTZBACHER, J. Beitrage zur Klektrochemie der Wolframate. Berlin, 
1899. 


ELZANOWSKI, LEON. 1. Uber aromatische Guanamine. II. Uber die 
Einwirkung von o-Aldehydsauren auf m- und p-Phenylendiamin. 
Freiburg, (Schweiz), 1898. 


Evzk, Frirz. Zur Kenntniss der 1,5-Diketone. Jena, 1902. 


EMILEWICZ, TADEUSZ. Synthese des 3-Oxyflavons. (Bern). Krakau, 
1898. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 265 


Emmericu, Wi.HetmM. Uber Chlor- und Bromderivate des p-Kresols. 
Marburg, 1900. . ‘ 


EMMERICH, WILHELM. Uber einige Derivate des Propionaldehydacetals. 
(Berlin). Homburg v. d. H., 1go02. 


EMMERLING, O. Die Zersetzung stickstofffreier organischer Sub- 
stanzen durch Bakterien. Braunschweig, 1902. 


ENDE, CARL LEOPOLD v. Ueber das Verhalten der Bleisalze in 
Losungen. Gottingen, 1899. 


ENDRES, RupoLF. Ueber Tetrahydrochinolinbenzkarbonsauren. Er- 
langen, Igol. 


ENGELMANN, MAX. Beitrage zur Kenntnis der EHinwirkung halogen- 
substituierter Fettsaureester auf die Natriumverbindungen 
einiger gesattigter und ungesattigter Malonsaureesterderivate. 
Leipzig, 1gor. 


ENGELS, EWALD. Ueber Wolframbronzen. Essen, 1896. 


ENGELS, Orro. Ueber Anlagerung von Formaldehyd an «-7-Lutidin 
und Spaltung des «-7-Lupetidins in seine optischen Isomeren. 
Breslau, 1900. 


ENGLER, ADALBERT. Zur Kenntnis der isomeren Diazohydrate und 
Diazotate. Wurzburg, 1900. 


ENZENAUER, JOSEPH. Uber die Einwirkung aromatischer Basen auf 
die drei isomeren Dibrombrenzweinsauren. Basel, 1goo. 


EPHRAIM, Fritz. Untersuchungen in der Bindongruppe. Berlin, 
1899. 

EPPENSTEIN, GEorG. Uber Alkylarsenbenzoésauren und einige Deri- 
vate. Rostock, 1902. 


EprpLE, HERMANN. Ueber Hydrate des Natriumcarbonats. Heidel- 
berg, 1899. 


EPSTEIN, STANISLAUS. Studien in der Indazolgruppe. Basel, 1896. 


Erck, Apouir. Beitrage zur Kenntniss des Brasilins. Einwirkung 
von Cyansilber auf Monochloressigsaurechlorid. Gottingen, 
1885. 


266 BIBLIOGRAPHY OF CHEMISTRY. 


ERDMANN, ERNST. Beitrag zur Kenntniss des Kaffeeoles und des 
darin enthaltenen Furfuralkohols. Halle a. S., 1902. 


ERGGELET, RUDOLF von. Beitrage zur Kenntnis des as. o-Xylenol- 
pentabromids. Heidelberg, 1899. 


ERLER, MAx. Ueber Bromdiphensauren und einige Derivate derselben. 
Freiburg-i.-B., 1885. 


Ernst, Cari. Uber die Katalyse des Knallgases durch kolloidales 
Platin. Leipzig, 19or. 


Ernst, RicHArp. Uber die Einwirkung der Oxybenzaldehyde auf 
Phenylmethylpyrazolon. (Bern). Berlin, 1899. 


ERNST, WALDEMAR. Uber Monojodoso-, Monojodo- und Jodinium- 
verbindungen des s-Dijodnitrobenzols. Freiburg i. B., 1901. 


Escu, W. Ueber Polymethylenimine und- Diimine. Berlin, 1900. 


ETTLINGER, FRIEDRICH. Synthese der Hygrinsaure und der a-Pyrro- 
lidincarbonsaure. Munchen, 1902. 


EvANs, THomaAs B. Ueber einige Halogenderivate des Chinolins, 
Erlangen, 1886. 


EWERLOF, FRITH. Nagra nya organiska svafvelforeningar. Lund, 
1871. 


Ewers, Ertcu. Uber thiosulfonsaure Diazosalze. (Basel). Leipzig, 
1900. 


EymMk, ADoLPH. Ueber eine neue Additionsreaction der Carbodiimide. 
Berlin, 1gor. 


EYNERN, FRITz von. Condensation von Acetessigester mit bernstein- 
saurem Natrium. Strassburg, 1887. 


FABER, OSWALD von. Untersuchungen iiber Oxycellulosen, sowie 
uber die Polarisation der 1-Arabinose bei verschiedenen Tem- 
peraturen und Concentrationen. Gottingen, 1899. 


FaBeR, Vicror. Uber die Einwirkung von Phenoxylessigsaure- 
aethylester auf Acetophenon. Rostock, 1900. 








SECTION VIII.—ACADEMIC DISSERTATIONS. 267 


Faser, Witty. Uber Kondensationen acidylierter Malonsaureester 
mit Benzylidenacetessigester. (Heidelberg). Magdeburg, 1goo. 


FACCHINETTI, CARLO. Recherches sur la stéréoisomérie des oximes 
de quinone. Geneve, 1897. 


FACKELMANN, PAvuL. Beitrag zur Kenntnis der Diketone. Greifswald, 
IQOl. 


FAHRENHORST, JOHANNES. Beitrag zur Kenntnis der Disulfone. 
Greifswald, 1899. 


Fak, E. Zur Kenntniss der Derivate des Guajacols. Berlin, 1900. 


Fanro, Emi. Zur Kenntnis styrolartiger Verbindungen. (Heidel- 
berg). Wien, 1899. 


FARMER, ROBERT CRrosBiIr. Uber sogenannte Oxyazokorper sowie 
Chinonoxime und Ketoxime. Wurzburg, 1899. 


Favret, G. Aldéhydes et produits aldéhydiques employés en phar- 
macie. Bordeaux, 1899. 


FAvREL, GEORGES. Contribution 4 1’étude de quelques hydrazones. 
(Paris). Nancy, 1901. 


Freer, ApotF. Ueber einige Derivate des Carbostyrils und des 
1-Oxypyridins. Ueber Methylhydrochinolin. Munchen, 1886. 


FEHLHABER, FRANZ. Ueber Homologe der Hippursaure und des 
Hippuroflavins. Kiel, 1899. 


FEmirzen, HJALMAR. Ueber die Zusammensetzung und die Pentosane 
des Torfes, iiber Gahrungsversuche mit Torf und tber die 
angebliche Huminbildung aus Zucker mit Kaliumpermanganate. 
Gottingen, 1897. 


FEILMANN, Ernest. Beitrage zur Kenntnis des Metabrom-3-phenyl- 
hydroxylamins. Basel, 1898. 


Frist, Karu. Ueber Condensationsprodukte des «-Picolins mit Alde- 
hyden. Marburg, Igor. 


Frist, Paut E. Ueber «-Naphtylmethylketon. Freiburg i. B., 1887. 


FEITH, HERMANN. Ueber Esterbildung. (Heidelberg). Koln, 1897- 


268 BIBLIOGRAPHY OF CHEMISTRY. 


Feis, Gustav. Ueber die Frage der isomorphen Vertretung von 
Halogen und Hydroxyl. (Munchen). Leipzig, 1goo. 


FENDLER, GEorG. Uber die Bestandteile des Cascarilloles und Beitrage 
zur Kenntnis der Undecylensauren. (Rostock). Berlin, 1goo. 


FENNER, GERHARD GOTTFRIED.  [1.] Uber 2-Methylpyrrolidin. 
[u1.] Uber abnorm zusammengesetzte Golddoppelsalze organ- 
ischer Basen. Wurzburg, 1899. 


Frer&E, M. J. Etude de quelques amalgames et des propriétés des 
métaux retirés de ces amalgames. Nancy, 1899. 


FERNAU, H. Fr. Studien zur Konstitution von Bleisalzen in wasserigen 
Losungen. (Gottingen). Leipzig, 1898. 


FERNBACHER, JOHANNES. Ueber den Einfluss der schwefligen Saure 
auf verschiedene Heferassen in Saccharoselosung. Erlangen, 
IgOl. 


FEUBEL, ALBERT. Zur Kenntnis der Azimide. (Basel). Wiesbaden, 
1g0o. 


FEZER, Orro. Ueber Imidazole. Erlangen, IgOl. 


FILATOFF, PORFIRIUS. Recherches sur deux isoméres de la rosinduline. 
Geneve, 1899. 


Fits, Wiuty. Uber einige Derivate der Isonicotinsaure. (Basel). 
Leipzig, 1897. 


Finck, A. Die Iodometrie des Phosphors und seiner Sauren. Freiburg 
121.) L902: 


FincKu, Curt v. Uber die Polymeren des Cumarons und _ seiner 
Homologen. Rostock, 1899. 


FINDLAY, ALEXANDER. ‘Theorie der fraktionierten Fallung von Neu- 
tralsalzen und ihre Anwendung in der analytischen Chemie. 
Leipzig, 1900. 


Fink, Istpor. Ueber die Einwirkung von Brom auf Allylalkohol. 
Giessen, 1897. 


FINKELSTEIN, ALEXIS. Uber passives Hisen. (Gottingen). Leipzig, 
Igol. 





SECTION VIII..—ACADEMIC DISSERTATIONS. 269 


FISCHER, FERDINAND. Zur Elektrolyse der Schwefelsaure mit Blei- 
anoden. Bildung von Bleisulfat und Doppelsalzen sowie deren 
Herstellung auf rein chemischem Wege. Giessen, 1900. 


FISCHER, FRANZ. Zur Elektrolyse der Schwefelsaure mit Bleianoden. 
Die Bildung von Bleidisulfat u. Doppelsalzen sowie deren 
Herstellung auf rein chemischem Weg. Giessen, 1899. 


FISCHER, HuGo RIcHARD. Addition des Bernsteinsaurediathylesters 
an Zimmtsaureathylester. Condensation von Aldehyden und 
Ketonen mit Bernsteinsaurediathylester. Leipzig, 1gor. 


FISCHER, KARL VON. Ueber Derivate des Phenheptamethylens ( Phen- 
cycloheptans). Munchen, 1go2. 


FiscHER, Orro. Zur Kenntnis des Paramethylchinolins. Freiburg 
te Bae T8660; 


FISCHER, RICHARD. Beitrage zur Kenntnis der Papaveraceen-Alka- 
loide. Marburg, 1900. 


FISCHER, WALDEMAR. Ueber Losungen des Chromhydroxydes in 
Basen. Breslau, 1902. 


Firrica, F. Geschichte der Sulfitzellstoff-Fabrication. Leipzig, 1902. 


Firric, Rupo.r. Beitrage zur Priifung des additiven Verhaltens der 
Molekularwarme, speciell organischer Verbindungen. Gottin- 
gen, 1900. 


Fiatow, Leorotp. Uber die Einwirkung von Halogenen auf 
Natriumdiketohydrindencarbonsaureester. Berlin, 1902. 


FLEISCHER, FRANz. Digitoflavon, ein neuer KOrper aus der Digitalis 
purpurea. Freiburg-i.-B., 1898. 


FLEMMING, ARTHUR. Uber die Phosphinsauren des Dibenzylmethans 
und des Oxymethylencamphers. Rostock, 1900. 


FLEMMING, Pau. 1. Zur Kenntniss der isomeren Nitro-4-Naphtyla- 
mine, 11. Triphenylaethanon und Triphenylvinylalkohol. Kiel, 


1898. 


FLIERINGA, J. De verhouding van oliezuur tot zwavel bij verhitting 
tusschen 100 en 140 graden. Utrecht, 1900. 


270 BIBLIOGRAPHY OF CHEMISTRY. 


FLODERUS, MANFRED MusTAFA. De vigtigaste asigterna om ozon, 
historisk-kritisk afhandling. Upsala, 1859. 


FLikRSCHEIM, BERNHARD. Beitrage zur Kenntnis der Kieselwolfram- 
sauren. “Heidelberg; 1901: 


Fockk, THEODORE Moses. Ueber die thermische Leitfahigkeit 
verschiedener Glaser mit Rucksicht auf ihre chemische Zusam- 
mensetzung. (Gottingen). Leipzig, 1898. 


FOHRENBACH, WILLY. Uber Condensationen von Aminen, Phenolen 
und Alkoholen mit Dinitrometadichlorbenzol. Basel, 1899. 


FOERSTER, Hans. Ueber Stickstoffabkommlinge der m-Chlorben- 
zoesaure. Heidelberg, rgor. 


FonzEs-Driacon, H. Polysaccharides. (Paris). Montpellier, 1899. 
4to. 


FonzkES-DIACON, HENRI. Contribution 4 1’ étude des séléniures métal- 
liques. (Paris). Montpellier, 1901. 


ForGAN, W. RuSSELL. Recherches sur quelques sulfones et sulfures 
aromatiques et sur une nouvelle préparation des dérivés ortho- 
nitrés du biphényle. Geneve, rgor. 


FoRSBERG, AND. WILH. Om svafvelsyrlighetens inverkan pa basiska 
nitrosoforeningar af anilin och toluidin. Helsingfors, 1887. 


Fosse, RICHARD. Contribution a l’étude du 7 binaphtol. Paris, 1899. 


Foucar, GrorG. Uber einige Semicarbazone der Fettreihe. Mun- 
chen, 1898. : 


FourRNIER, H. Sur quelques alcools allylés secondaires. Besancon, 
1898. 


Fox, CHARLES JAMES JoHN. Uber die Wechselwirkung zwischen 
Salzen und Schwefeldioxyd in wassriger Losung. (Breslau). 
Leipzig, 1902. 


FRANKEL, Kurt. Zur Kenntniss der Dihydroisoindols (o-Xylyenimin). 
Berlin, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 271 


FRANCKE, ARTHUR. Uber einige Condensationsproducte aromatischer 
Thionylamine mit secundaren tnd tertiaren Aminen, sowie tiber 
die Einwirkung von Thionylchlorid auf einige substituierte 
p-Phenylendiamine. Rostock, 1808. 


FRANCOIS, MAURICE. Contributions 4 1’étude des iodures de mercure 
et de leurs dérivés ammoniés. Paris, rgor. 


FRANK, A. Ueber die Darstellung des Natrium- und Calciumsalzes 
der hydroschwefligen (unterschwefligen) Saure durch Elec- 
trolyse. Berlin, 1899. 


FRANK, CHRISTIAN. Ueber Derivate der Hydrazinisobuttersaure. 
Munchen, 1898. 


FRANK, FRANZ. Ueber Derivate des Crotonaldehyds und den Methyl- 
glycerinaldehyd. Berlin, 1go2. 


FRANK, Fritz. Abbau des Theobromins. (Basel). Berlin, 1897. 


FRANK, Kari. Uberdie Zusammensetzung der Kuhmilch. (Leipzig). 
Mahrisch-Schonberg, rgor. 


FRANK, LEONHARD. Uber m-p-a-Tribromchinolin sowie tiber O-ml-p-a- 
Tetrabromchinolin. Freiburg i. B., 1goo. . 


FRANK, W. Ueber die Zusammensetzung der Kuhmilch. Leipzig, 
19Ol. 


FRANKE, Max. Zur Kenntnis der Morpholinderivate und eine Syn- 
these des 2-Methyl-Naphto-Morpholins. Rostock, 18938. 


FRANKENSTEIN, WILHELM. Beitrage zur Kenntnis der Aconsaure 
und der Itaconsaure. Konigsberg, 1899. 


FRANK-KAMENETZKY, ALBERT. Bromide des Isopentans. (Basel). 
Karlsruhe, 1899. 


FRrANz, ARTHUR. [1.] Ueber eine Chlorgalactonsaure. [2.] Abbau 
des Isosaccharins. Berlin, 1902. 


FrANz, GEORG. Ueber Reduction des o-Aethoxyazobenzol und des 
o-Toluolazophenetols. Berlin, 1899. 


FRANZEN, HARTWIG. Ueber 2, 4, 5 Trimethyldibenzylamin und 
2, 4, 5 Trimethyldibenzylhydrazin. Heidelberg, rgor. 


272 BIBLIOGRAPHY OF CHEMISTRY. 


FREDENHAGEN, CARL. Zur Theorie der Oxydations- und Reduk- 
tionsketten. (Gottingen). Leipzig, 1902. 


FREER, PAuL C. Ueber das Produkt der Einwirkung von Aethylen- 
bromid auf Natracetessigester. Synthese von Hexamethylen 
Derivaten. Munchen, 1887. 


FREESE, HANS. Ueber Thiodiazoverbindungen. Wurzburg, 1896. 


FREI, ERNST. Ueber das Verhalten der Mangansalze an der Anode. 
Giessen, IgOT. 


FREI, JOHANNES. Beitrage zur Kenntnis der Aryl-azo-Acetaldoxime. 
(ZUTICH, «1 OGO. 


FREIST, FRIEDRICH. Beitrage zur Kenntnis des Thujons, Isothu- 
jons und Thujamenthons. Kiel, 1g0o0. 


FREIST, GusTAV. Ueber 3-Isobutylisochinolin. - Kiel, 1902. 


FRENZEL, CARL. Ueber das Auftreten von Sauerstoff bei Reduktions- 
processen. Zur Synthese aromatischer Aldehyde. Heidelberg, 


1899. 


FRERICHS, GEORG. Ueber die Einwirkung von alkylsulfinsauren 
Salzen sowie von Kaliumsulfhydrat und Kaliumrhodanat auf 
Chloracetylurethane und Chloracetylharnstoffe. (Rostock). 
Berlin [1899]. 


FRESE, Hans. Beitrage zur Kenntniss der Pyridinreihe. Breslau, 
IgOl. 


FRESENIUS, FERDINAND. Ueber die Kinwirkung von Ammoniak und 
Phenylhydrazin auf 2 Chlor-3,5 Dinitrobenzoésaure. Marburg, 
1gOl. 


FRESENIUS, LUDWIG. Ueber Tetrahydrocarvonisoxim, seine Consti- 
tution und seine Spaltungsproducte. Gottingen, Igor. 


FRESENIUS, REmiGiIuS. Uber AbkOmmlinge der Acetylsalicylsaure. 
(Bonn). Wiesbaden, 1902. 


Frey, Topras. Uber einige Derivate des Phenanthrens. Ziirich, 1900. 


FRIEBEL, MAX PAuL GeorG. Uber die Reduktion von Nitrobiphenyl 
und uber substituierte Benzidine. Leipzig, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 273 


FRIEDBERGER, Orro. Uber die elektrochemische Reduktion einiger 
Chlornitrotoluole. Giessen, 1900. 


FRIEDEMANN, WALTER HEINRICH. 1. Zur Kenntnis der Tetrachlor- 
terephtalsaure.. 11. Uber die Kinwirkung von Oximen auf 
Diazokorper. (Heidelberg). Munster i. W., 1899. 


FRIEDLAENDER, HANS. Beitrage zur Kenntniss der Diphenylab- 
kommlinge. (Freiburg, Schweiz). Berlin, 1897. 


FRIEDLANDER, J. Ueber merkwurdige Erscheinungen in der Umge- 
bung des kritischen Punktes theilweise mischbarer Flussig- 
keiten. Leipzig, rgor. 


FRIEDLANDER, P. Fortschritte der Theerfarbenfabrikation und ver- 
wandter Industriezweige, an der Hand der systematisch geord- 
neten und mit kritischen Anmerkungen versehenen Deutschen 
Reichspatente dargestellt. Theil Iv: 1895-1896; Vv: 1897- 
1go0. Berlin, rgol. 


FRIEDLANDER, SIEGFRIED. Ueber die Bestimmung von Chlor, Brom 
und Iod durch Beobachtungen von Flammenspektren und uber 
eine gesetzmassige Beziehung der beobachteten Haloidspektren. 
Berlin, 1900. 


FRIEDMANN, ADOLF. Beitrage zur Kenntniss des Cystins. Berlin, rgor. 


FRIEDMANN, WALTHER. Ueber die Oxyisoterebinsaure und das 
Isoheptodilacton. Strassburg i. E., 1902. 


FRIEHMELT, PAuL. Ueber die Einwirkung von.1, 4 Dibrompentan 
auf primare und sekundare Amine. Breslau, 1899. 


Friks, ALFRED. Synthesen in der Pyridinreihe. Heidelberg, 1898. 


Friks, Haroitp H. Beitrag zur Kenntniss des Melamins und seiner 
Derivate. Berlin, 1887. 


Fries, Kary. Uber Ketochloride und Methylenchinone der Stilben- 
reihe. Marburg, 1899. 


FRILING, BRUNO. Ueber 3-Benzylisochinolin. Kiel, 1899. 


Friscu, EuGEN. Beitrage zur Kenntniss der Kupfersalze organischer 
Carbonsauren. Giessen, 1901. 
Ce 


274 BIBLIOGRAPHY OF CHEMISTRY. 


FRISCHKNECHT, OTTro. Sur quelques dérivés de |’ acide anthranilique: 
Geneéve, 1900. 


FRITZSCHE, FRIEDRICH MARTIN. Uber die Synthese zweier Tetra- 
phenyleyklopentane durch Reduktion des Anhydrodibenzyl- 
ketonbenzils. Leipzig, 1gor. 


FRITZWEILER, RICHARD. Ueber die Methylaethylbernsteinsauren. 
(Heidelberg). Neustadt a. Haardt, 1898. © 


FROBENIUS, Orro. Ueber Verbindungen aus der Aethyleniminreihe. 
Berlin, rgor. . 


FROBENIUS, WALTHER. Beitrage zur Kenntnis des 7-Amidochinolins. 
Freiburg i. B., 1896. 


FROBRICH, MAx. Die Salzverwaltung der Mark Brandenburg von 
1415 bis 1688. Berlin, 1899. 


FrOHLICH, A. Ueber Propylendiaminverbindungen. Zurich, 1gor. 


FROLICH, CARL. Halogenderivate des 3-Naphtochinons und deren 
Verhalten gegen Alkali. Marburg,. 1887. 


FrROLICH, JuLIuS. Ueber neue Condensationsproducte aus Rubean- 
wasserstoff, Aldehyden und Basen. Gottingen, 1899. 


FROMME, GEORG. Zur Kenntniss der 7-Dichlorpropionsaure und uber 
Bildung der Xeronsaure aus ¢-Dibrom- Normal- Buttersaure. 
(Rostock). Braunschweig, 1887. 


Fucus, CARL SIEGFRIED. Uber die Einwirkung von Chlor auf 
p-Amido- und p-Oxyzimmtsaure. Marburg, rgor. 


Fucus, Junius. Ueber Wasserstoffabspaltung aus Dihydrolutidindi- 
karbonsaureester durch Erhitzen bei Gegenwart von Palladium- 
mohr, sowie eine Umlagerung desselben Esters mittels konzen- 
trierter Salzsaure. Heidelberg, 1902. 


Fucus, Witty. Ueber direkte Anlagerung von getrocknetem Brom 
an Kohlenhydrate. Heidelberg, 1902. 


FuDICKAR, FRIEDRICH WILH. Die Erzeugungskosten der Mulch. 
Leipzig, Igor. 


FuLL, CAMILLUS. Beitrage zur Synthese mehrbasischer Fettsauren 
aus dem Malonsaureester- Wurzburg, 1886. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 275 


FUNCKE, ROBERT. Ueber das Verhalten von Heptylaminseifen gegen 
Wasser. Heidelberg, 1900. 


Funk, Vicror. Ueber Hemipinylhydroxylamin. Ko6nigsberg, 1goo. 


FURNEE, A. L. C. Beitrage zur Kenntniss des Trimethylamino- 
actonchlorids. Marburg, 1896. 


FuRRER, F. Beitrag zur Kenntniss von Umwandlungsproducten 
amidirter Cumarine. ‘Tubingen, 1902. 


FUSSENEGGER, Ernst. Uber Chinotoxin. (Basel). Mtinchen, 1goo. 


FUSSENEGGER, ERwIN. Ueber Darstellung, Abkommlinge und Ver- 
halten des Cyanacetons. Kiel, rgo1. 


_FussGANnGER, Victor. Uber einige neue «-Naphtylaminderivate und 
Chinonimidfarbstoffe. Basel, rgoo. 


GABLER, Max. Ueber Abkommlinge der Tetronsaure. Jena, 1goo. 


Gacon, Prerre. Action de l’organisme sur quelques dérivés sulfonés 
aromatiques. Lyon, 1902. 


GADEBUSCH, GEORG. Beitrage zur Kenntniss des Chinolins.  Frei- 
buns iB. 1886. 


GARTNER, SIMON. Ueber die Einwirkung von Malonsaureester auf 
ungesattigte Ketone. Halle. a. S., 1898. 


Gait, Gustav. Ueber die Einwirkung von Pyridin auf Dinitrochlor- 
benzol. Marburg, 1899. 


GALIMARD, JOSEPH. Action du brome sur la cinchonidine et sur deux 
bibromocinchonidines isoméres 4 et 7. Lyon, 1900. 


GALIMARD, JOSEPH. Dosage des acides organiques par |’ acide iodique 
en présence de l’acide sulfurique. Lyon, 1900. 


GALLINEK, ALFRED. Ueber die Sulfurirung der Phenylhydrazine. 
Breslau, 1886. 


GAMEL, GEORGES. Contribution a l’étude de 1’élimination des com- 
posés oxygénés du phosphore, modifications qu’ils apportent 
dans les urines, transformations qu ils subissent dans l’organisme. 
Montpellier, rgor. 


276 BIBLIOGRAPHY OF CHEMISTRY. 


GANSER, Fritz. Ueber die Einwirkung von Phenyl-i-cyanat au 
organische Amidosauren. (Basel). Erlangen, 1896. 


GANSSER, Aucust W. E. Uber Gallaminsaurederivate. Ziirich, 1900. 


GARBEN, EpUARD. Ueber die Einwirkungsprodukte des Acetondicar- 
bonsaureesters auf Anilin und auf m. Phenylendiamin. Mun- 


Chen eroQ@l: 
GARFUNKL, HuGco. Uber hydrierte Azine. Basel, 1900. 


GARNIER, ROBERT. 1. Kondensationen von o-Oxymethylbenzaldehyd 
mit Acetophenon, Aceton, o-, m-, p-Nitroacetophenon. 11. Re- 
ductionsversuche mit o-Oxymethylbenzol-o-Nitroacetophenon. 
(Basel). Karlsruhe, 1898. 


GARTENSCHLAGER, FRITZ. Ueber einige Derivate der Pseudocumy]- 
phosphinsaure, sowie uber die Einwirkung von Methylsenfol 
auf Hydrazinhydrat. (Rostock). Berlin, 1898. 


GARTZEN, PAUL VON. Einwirkung von Phosgen auf acylierte aroma- 
tische Basen. (Erlangen). © Berlin, 1898. 


GAuMER, MAx. Die Gesetzmassigkeiten bei der elektrochemischen 
Reduction aromatischer Nitrokorper in schwach alkalischer 
Losung. Giessen, Igol. 


GEESE, WILHELM. Uber die Oxydationsprodukte des Dichinoylte- 
troxims und einige Derivate des Tetraamidophenols. (Basel). 
Braunschweig, 18908. 


GEIGER, PAuL. Beitrag zur Kenntnisder Ipoh-Pfeilgifte. Mit einem 
Anhang: Pharmakognostische Mitteilungen tuber einige zur 
Herstellung von Ipoh verwendete Giftpflanzen. (Zurich). 
Basel, 1901. 


GEIPEL, GEORG. Krystallographisch-optische Studien an synthetisch 
_ hergestellten Verbindungen. Leipzig, 1902. 


GEIPERT, RupoL_r. Uber die Kondensation von Benzilsaure mit 
einigen einwertigen Phenolen. Freiburg, Schweiz, 1900. 


GEISENHEIMER, HANS. Ueber HarnstoffabkOmmlinge der Dioxobern- 
steinsaureester. Bonn, 18908. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 277 


GELLERSTEDT, NiI“ns Crist. Wits. Bidrag till kanunedomen af 
brandoljsyrade salter jemte Ofversigt af de fetasyrorna. Upsala, 
1857. 


GEMBER, LEO VAN. Ueber secundare Amidoacetale. (Erlangen). 
Ruhrort, 1goo. 


GrEMBICKI, LuDwic. Das Urantrichlorid und Verbindungen desselben. 
(Lausanne). Strassburg, 1808. 


GENEQUAND, PAUL. Sur les jodométhylates de nicotine et leur oxy- 
dation. Sur quelques dérivés de la mésométhylphénanthridine. 
Genéve, 1897. 


GENTZEN, CurT. Zur Kenntnis des p-Oxychinolins und der p-Al- 
koxychinoline. Freiburg 1. B., 18359. 


GENZKEN, ULRICH. Ueber die drei isomeren Tritolvlstibine und 
' einige Derivaten derselben. (Freiburgi. B.). Leipzig, 1886. 


GERET, L. Das proteolytische Knozym der Hefe. Munchen, rgoo. 


GERILOWSKI, DimirerR. Ueber Diazoniumbenzolsulfonsauren und die 
aus ihnen gebildeten stereoisomeren Diazotate. (Zurich). 
Wurzburg, 1897. 


GERNECK, RupoLF. Ueber die Bedeutung anorganischer Salze fur 
die Entwicklung und den Bau der hoheren Pflanzen. Gottin- 


Sen 1902: 


GERNGROSS, Lupwic. Uber die Einwirkung von Cuminol auf Ben- 
zvlidenanilin und von Benzaldehyd auf Cumylidenanilin bei 
Gegenwart von Cyankalium. (Basel). Munchen, 1899. 


Gisson, ARTHUR JOHN. Ueber einige isomere Acetylderivate der 
monosubstituirten aromatischen Thioharnstoffe, und die Bildung 
von Guanidinen aus denselben, Gottingen, Igor. 


‘ 


GIERIG, Emit. Kryoskopische Untersuchungen. Greifswald, 1go1. 


GIESEKE, Apoi#. Ueber die Einwirkung von Monochloracetal auf 
a- und 3-Naphtol sowie Darstellung zweier isomeren Naphtotur- 


furane. Rostock, 1897. 


GILBERT, ApoLPH. Uber ein Hydrocollidin und ein isomeres Coniin. 
Gottingen, 1900. 


278 BIBLIOGRAPHY OF CHEMISTRY. 
GITTELSOHN, KALLMAN. Ueber die Einwirkung von AlKkaliortho- 
und Pyrophosphaten auf Ceriverbindungen. Berlin, 1899. 


GLASER, Rupoir. Die Aether des o-Oxybenzalazins. Heidelberg, 
1900. 


GuAss, Gustav. Beitrage zur Kenntnis der Glyoxylsaure. Halle a. 
Se LooOd. 


GLeEy, R. Ueber die isomeren Mesityloxydoxime. Berlin, 1899. 


Giimm, ENGELHARDT. 1. Ueber die Constitution Formaldehyd- 
schwefligsaurer Salze. 2. Ueber die Affinitatsgrosse aromati- 
scher Oxyaldehyde. Freiburg i. B., 1902. 


Guioz, ApoLF. Ueber N-Alkyl-Akridone und uber eigentumliche 
Verbindungen von Basen und Phenolen mit Phenylacridin- 
chlormethylat. Erlangen, 1899. 


GLUHMARON, PauL. Beitrag zur Kenntniss der Triphosphorsaure 
und ihrer Salze. Berlin, 1899. 


GMINDER, HEINRICH. Versuche zur Darstellung nitrierter Thio- 
harnstoffe. Giessen, 1got. 


GNEHM, ROBERT. Recherches sur des produits d’oxydation du 
chryséne. Genéve, Igor. 


GODFRIN, PAuL. Les chromates de bismuth. Nouveau procédé de 
dosage volumétrique du bismuth. Oxyiodures de bismuth. 
Présence du bismuth dans l’antimoine. Paris, 1902. 


GOEBEL, CORNELIUS. Ueber die Produkte der Einwirkung von Hy- 
drazin auf Phenylacetimidoaethylester. Rostock, 1897. 


GOECKE, Emit. Ueber den Genauigkeitsgrad elektroanalytischer 
Arbeitsmethoden, sowie tuber die katodische Abscheidung von 
Kohlenstoff, Schwefel und Phosphor. Bonn, 1goo. 


GOrTE, OTro. 1. Ueber das Vorkommen von Cholin und Betainen 
in Coffein und Theobromin enthaltenden Pflanzenteilen. 2. 
Ueber das Vorkommen von Cholin in einigen essbaren Pilzen. 
Erlangen, 1902. 


GOESSEL, Fritz. Beitrage zur Kenntnis der Chlorderivate des m- 
Kresols. Marburg, rgor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 279 


GOLDACKER, OSWALD. Ueber Stickstoffderivate einiger o-Chlorphos- 
phine und 0o-Oxychlorphosphine. Rostock, 1897. 


GOLDBERG, IRMA. Recherches sur quelques dérivés des acides alcoyle- 
oxybenzoiques. Genéve, 1897. 


GOLDBERG, PAUL. Ueber Ortho-Tolyldiketohydrinden und Derivate. 
Berlin, 1899. 


GOLDBERG, SALOMON. Zur Kenntnis der Benzazoxazine. (Zurich), 
iISit,; LOOT. 


GOLDBERGER, ANTON VON. Ejinwirkung von Alkali auf orthomethy- 
lierte Diazoverbindungen. Ueber die Nitro-a-m-Diazoxylol- 
saure. Zurich, 1897. 


GOLDHABER, J. Ueber die Wanderung der Ionen. Berlin, 1899. 


GOLDLUST, SIMON. Ueber die Wanderungsgeschwindigkeit der Jonen 
einiger mehrwertiger Elektrolyte in verdunnten wasserigen 
Losungen. Berlin, 1902. 


GOLDMANN, FELIX. Kritische Studien uber die Bestimmungsmethoden 
des Starkemehls in Vegetabilien speciell Kornerfrtichten. Er- 
langen, 1887. 


Go_pMANN, MAX. Ueber einige «-Cyanbenzyl-Aniline und »-Cyan- 
azomethine. Berlin, 1go2. 


GOLDSCHMIDT, FRANZ. Physikalisch-chemische Studien an wasserigen 
Ammoniaklosungen.. Breslau, 1go1. 


GoLpscHmMipt, MAx. 1. Uber Umlagerung von Imidoathern beim 
Erhitzen. 2. Verhalten des Athoxyfumarsaureesters beim 
Erhitzen. Wurzburg, rgor. 


GOLDSCHMIDT, OscAR. Ueber «-Isobutylacthylenpyridin und «-Iso- 
butylacthylpiperidin und seine Derivate. (Tubingen). Bres- 
lau, 1897. : 


GoLpsMIrH, JOHN NAISH. Ueber Derivate des Methyl-1-phenyl-3- 
cvclohexenons-5. Heidelberg, 1898. 


GOLDSTEIN, KARL. 1. Beitrage zur Kenntnis der Kohlenoxydspaltung. 
11. Ueber den Oxallavulinsaureester und Synthesen mit Phenyl- 
malonsaureester. Wurzburg, 1895. 


280 BIBLIOGRAPHY OF CHEMISTRY. 


GoLLNItz, FRIEDRICH. Ein Beitrag zur Kenntnis der 4-7-ungesattigten 
aromatischen Ketone. Berlin, 1902. 


GONNERMANN, M.  ‘Tabellen fur den taglichen Gebrauch im Labora- 
torium der Zuckerfabriken bei der Untersuchung der Safte 
Fullmassen, Zucker und Ablaufe. Magdeburg, 1got1. 


Goosk, FRIEDRICH. Die Beziehungen der Benzolderivate zu den 
Verbindungen der Fettreihe. (Basel). Stuttgart, 1897. 


Gort, MAurIcE. Etude chimique et physiologique de quelques 
albumens cornés de graines et de légumineuses. (Paris). Lons- 
le-Saunier, rgor. 


GORSKI, —TTHEODOR VON. Uber einige Formylharnstoffderivate. 
Freiburg, Schweiz, 1898. 


Gos.icH, CARL. Synthese einiger Derivate des Guanins. Berlin, 1902. 


GorrLies, JAcos. Zur Kenntniss der o-Propylbenzoesaure und ihrer 
Abkommlinge. Berlin, 1899. 


GorscH, Frirz. Ueber einige Acetylenderivate, das »-Phenyl-vp 
Tolyl-Oxazol und einige Toluyl-Methylaether. Rostock, rgoo. 


GorrscHE, Oscar. Uber die Einwirkung von Phtalsaureanhydrid 
auf tricarballylsaures Natrium. Strassburg, 1900. 


GOUREVITZ, SIMEON. Recherches sur l’acide dichlorphtalique et 
quelques-uns de ses dérivés. Geneve, 1900. 


Goyon, EmILe. Action du brome sur lantipyrine. Lyon, 1902. 


GRABFIELD, JoSEpu P. Ueber Derivate der Metanitroparamethoxy- 
zimmtsaure. Munchen, 1887. 


GRABSKI, FELIx von. Uber Kondensationen yon Chinaldin mit 
Cuminol und Paratolylaldehyd, ein Beitrag zur Kenntmis des 
Chinaldyl-z-Stilbazols. Breslau, 1902. 


GRAFENHAN,.WILHELM. Ueber die Aufspaltung des Naphtofuran- 
ringes. Rostock, 1900. 


GRAEGER, ERDMANN. Uber Umbelliferon-3-carbonsaure. Tubingen, 
1goo. 





SECTION VIII.—ACADEMIC DISSERTATIONS, 251 





GRALERT, Kart Paut. Uber das 1- und 2-Chlorcumaron und die 
Aufspaltung des Furanringes im Cumaronmolektil. Rostock, 
1goo. 


GRAEMER, G. Ueber die Oxydationsprodukte des Chinolinaethyl- 
bromids. Freiburg-i. B., 1886. 


GRAETER, ADOLF. Ueber Nitramine der Kohlensaure. Munchen, 
1808. 


Grar, GorrrrRigp. Uber Additionsprodukte Schiffscher Basen und 
uber Dimethylnaphtosafranin. Erlangen, 1902. 


GraF, PAu. Die Bestandtheile des Kakaofettes. (Erlangen). Ber- 
lin, 1888. 


GRAF, WILHELM. Ein Beitrag zur Kenntnis-‘der aromatischen Alde- 
hyde. Heidelberg, 1899. 


GRANDEL, GOTTFRIED. Ueber die Hvdrazide und Azide der Tetra- 
methylen-r1-dicarbonsaure und der ’ w’,-Pentantetracarbon- 
saure. Heidelberg, 1goo. 


GRAUER, KARL. Die Preisbewegung von Chemikalien seit dem Jahre 
1861: Halle a..S:; 1901. 


GRAUL, Orro. Ueber isomere Salze aus Aethylnitrolsaure. Wurz- 
burg, 1898. 


Gray, THOMAS. Beitrage zur Kenntnis des Acetonylacetons. Jena, 
i IgOt. 


GrEBE, Emin. Uber eine eigenttimliche Klasse von Verbindungen 
der Platoso- und Platinioxalsaure. (Zurich). Munchen, rS8o8. 


GREGOIRE DE BELLEMONT, M-E. Etude de quelques dérivés oxyme- 
théniques des éthers cyanacétiques. Nancy, 1900. 


GREIMER, Karu. Uber giftig wirkende Alkaloide einiger Boragineen. 
Giessen, 1900. 


Greiss, Max. Uber einige Methyl- und Phenylalkyl-5-chlor-Pyrazole. 
Rostock, rgo01. 


GREITTHERR, OTTo. Kritische Studien uber die Bestimmung der 
Salpetrogen- und Salpeter-Saure. Erlangen, 1886. 


282 BIBLIOGRAPHY OF CHEMISTRY. 


Gressiy, Orro. Uber die Elektrolyse halogensubstituierter organ- 
ischer Sauren und die elektrolytische Darstellung von Halogen- 
derivaten. Basel, rgor. 


GREVEL, FRIEDRICH. Ueber Cinnamylacetessigester und einige Ab- 
kommlinge desselben. Kiel, 1901. 


Grimm, JosEF. Untersuchungen uber das Vorkommen von Koh- 
lenoxyd in Erdgasen und uber die Kohlenoxyd-Spaltung von 
Ketonen und Estern bei niederen Temperaturen. (Basel). 
Leipzig; 1897. 


Gros, JAKoz. Uber Acetylamidrazon und Hydrazone aliphatischer 
Nitroverbindungen. Zurich, 1899. 


Gr6BE, Huco. Uber das Thioanisylphosphin und einige Derivate 
desselben. Rostock, 1899. 


(GROENEVELD, ANTON. Ueber Methyl-3-ketopentamethylencarbon- 
saureester. Munchen, 1goo. 


sRONVIK, Em. Iv. Om chlorkolsyreethers inwerkan pa amidophenol. 
Helsingfors, 1875 


GROHMANN, ALFRED. Synthesenin der Urazolreihe. Erlangen, 1goo. 


GROHMANN, EpMuNbD. Uber die Beziehungen des specifischen Ge- 
wichtes der Kuhmilch zu den sie bildenden Stoffen. (Leipzig). 
Merseburg, 1899. 


GRONEBERG, MAX. Ueber Benzenyldioxytetrazotsaure. Konigsberg 
iG) Boge terexe yoy, 


GRONOVER, ALBERT. Beitrage zur Kenntnis der Hexaalkyldiarsonium- 
verbindungen. (Heidelberg). Bonn, 1899. 


Gronow, WILLIAM. Ueber Dinitro-m-xylolsulfonsaure und einige 
ihrer Derivate. (Freiburgi. B.). Stralsund, 1887. 


GroscH, EpuARD. Ueber Raumisomerie bei den chlorsubstituierten 
Thiosemicarbaziden. Berlin, 1898. 


GROSCHUFF, ERICH. Zur Stereochemie der Piperidinreihe. Verhalten 
der Vinyldiaceton- und Triacetonamingruppe gegen salpetrige 
Saure. Berlin, rgor. 


tN 
oa 
wn 


SECTION VIII.—ACADEMIC DISSERTATIONS. 


GROSFILLEX, EMILE. Recherches sur le tétrachlorophénol et sur 
quelques tétrachlorophénates. Lyon, 1got. 


Gross, FRIEDRICH. Ein Beitrag zur Kenntniss der Cyanhydrine von 
‘Aldehyden und Ketonen. Berlin, 1887. 


GROTHE, WALTER. Ueber die Einwirkung von sulfinsauren Salzen, 
Kaliumsulfhydrat, Kaliumcyanid u. Kaliumrhodanid auf Chlor- 
acetylderivate aromatischer Amidokorper. (Rostock). Berlin, 
1g0o. 


GrotTowsky, Hans. Ueber das Phenylacetylacetophenon und uber 
Abkommlinge des 1.4 Benzopyranols. Tubingen, 1902. 


GRUGER, HERMANN. Ueber Sulfitokobaltammoniakverbindungen. 
(Zurich). Breslau, 1898. 


srtiN, Avot‘. Uber Triammin- und Athylendiaminammin-Verbin- 
dungen. Zurich, rgor. 


GRUNBAUM, ALBERT. Neue Synthese von Chinazolinderivaten. 
(Basel). Erlangen, 7. d. [1898]. 


GRUNHAGEN, COLMAR. Ueber Condensationsproducte des Citrals und 
Citronellals mit Malonsaureester. (Heidelberg). Wiesbaden, 
1898. 


Grivrers, MAx. Uber die Einwirkung von Brom auf Di-p-Oxyphe- 
nyl-Dimethyl-methan. Marburg, 1gor. 


GRUHL, Pau. Verbindungen des Arsen und Antimontrioxydes mit 
Halogeniden mehrwertiger Metalle. Munchen, 1897. 


GRUNING, HERBERT. Die Zersetzung schwerer Mineralole beim 
Erhitzen. (Schweiz). Freiberg, 1898. 


GRUSCHWITZ, WALTER. Ueber die Darstellung athylierter Aniline 
durch Einwirkung von Aether und Aluminiumchlorid auf Ani- 
lin. Heidelberg, 1gor. ; 


GRUSKIEWICZ, JOzEF. Ueber die Einwirkung der Alkohole auf Diazo- 
verbindungen und ueber einige Versuche in der Indazolgruppe. 
Freiburg, (Schweiz), 1898. 


GuRsER, Ators. Uber die Hydrate des Chromchlorids und Chrom- 
bromids. Zurich, rgoo. 


204. BIBLIOGRAPHY OF CHEMISTRY. 


GUNTHER, Fritz CARL. Ueber Derivate des Dicyanhydrochinons. 
(Miinchen). Heidelberg, 1901. 


GUNTHER, HEINRICH. 1. Ueber die Stereoisomerie des 2, 5-Diamino- 
hexans. uw. Zur Kenntniss der Diazoniumperhaloide. (.Wurz- 
burg). ) Hannover, 1390f- 


GiUNTHER, OSCAR. Ueber Derivate des 1-Phenylnaphtalins. Mun- 
chen, Irgol. 


GUNTHER, Paut. Ueber Halogenierung von Oxyanthrachinonmono- 
sulfosauren. (Munster). Berlin, 1gor. 


GUERBET, MARCEL. Composés hydroaromatiques. Paris, 18g9. 


Givrres, PerER. Ueber die Estersauren und die Anilsauren der un- 
symmetrischen Dimethylbernsteinsaure. Bonn, 1go1. 


(GUGGENHEIM, BERNARD. Contributions a l’étude des fluorindines. 
Geneve, 1900. 


GUICHARD, FRIEDRICH. Ueber die Chlorphosphine der aliphatischen 
Reihe. Rostock, 1897. 


GUICHARD, MARCEL. Recherches sur les oxydes, les sulfures et les 
iodures de molybdéne. Paris, 1goo. 


GUILLET, LEon. Contributions a l'étude des alliages d’aluminium. 
Pans, too2, ato; 


GuLLY, EUGEN. Ueber die :-Oxy-v-Aethyladipinsaure und die 0:- 
Heptensaure. Basel, 1897. 


GUNKEL, EricH. Ueber einige Imidoderivate des Antipyrins. Ros- 
tock, 1902. 


GUTBIER, ALEXANDER. Studien tiber das Tellur. (Erlangen). Leip- 
Zig, 19OL. 


GUTBIER, FELIX ALEXANDER. Beitrage zur Kenntmnis der Isorosin- 
duline. Erlangen, rSgg. 


GUTHRIE, Tom. Ueber einige neue Ketodilactone. Strassburg, 1898. 


GUTMANN, AuGustT. 1. Ueber den Abbau der Thiosulfate und einiger 
Polythionate zu Sulfiten durch reducierende Salze in alkalischer 
Losung und uber einige Monosulooxyarsenate. 1. Antimon- 
Alkalimetallsulfate. (Munchen). Erlangen, 1897. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 285 


HAACK, RICHARD. Ueber o-Brom-ana-chlorchinolin und seine Deri- 
vate. Freiburg i. B., 1900. 


HAAGER, ERnNStT. Ueber die Reduktion von Metaxylobenzalazin. 
Heidelberg, 1900. 





- HAARMANN, WILHELM. Ueber die Einwirkung von Hydroxylamin 
auf Akrolein, Crotonaldehyd und Akrylsaureester. Berlin, 
Igor. 


HAAS, PAun. Zur Kenntnis einiger Derivate des Acenaphtens. Frei- 
purge. Bs; 1901. 


HAASS, EBERHARD. Beitrag zur Kenntnis der Oxydationsverhaltnisse 
verschiedener Chinolinderivate. Freiburg i. B., 1898. 


Haasy, HERMANN von. Uber die Darstellung von amorphem Silicium, 
Siliciumsulfid, Siliciumchlorid und von Sulfosilikaten. (Ros- 
tock). Berlin, 1899. 


HABEL, WILHELM. Sur la constitution des électrolytes dans l’acétone. 
Geneve, 1899. 


HABERKANT, WANDA. Recherches sur deux acides naphtopicriques. 
Genéve, 1897. 


HABERLAND, KARL REINHOLD. Die Loslichkeit von Salzhydraten 
bei Gegenwart von Nichtelectrolyten und gleichjonigen Elec- 
trolvten. (Heidelberg). Wiesbaden, 18938. 


HACHUMIAN, CHRISTOPHOR. Studien tiber c-Phenylpyrazole. Ber- 
Lin; LOOT. 


HACKELOER-KOBBINGHOFF, EBERHARD. Zur Kenntniss der Ein- 
wirkung von Ferrisalzen auf Iodide. Tubingen, 1896. 


Haporrr; Karu. Uber die Einwirkung von Salzsaure auf Phenyl- 
isocrotonsaure. - Strassburg, 1901. 


HAEBLER, Max. Ueber einige Derivate des Meta-amido-anthrochi- 
nons. Freiburg-i.-B., 1886. 


HAECKEL, SIEGFRIED. [1.] Ueber Abkommlinge des Phenylnitro- 
aithylens. [2.] Ueber eine Nitrierung von Phenylisocrotonester. 


Munchen, 1901. 





286 BIBLIOGRAPHY OF CHEMISTRY. 


HAuNLE, Orro. Ein Beitrag zur Kenntnis des Mesitoltribromids. 
(Heidelberg). Ulm a. D., 1899. 


Hinssic, ARTHUR. Beitrage zur Kenntnis der Paratoluolsulfinsaure. 
(Rostock). Dresden, 1897. 


H&AUSSERMANN, JOHANNES. Ueber die Produkte der Chlorwasser- 
stoffentziehung aus Saurechloriden unter besonderer Bertick- 
sichtigung der Einwirkung tertiarer Basen. Tubingen, 1902. 


HAFFNER, E. Ueber den Einfluss von Salzen auf die Sauregerinnung 
der Milch. Tubingen, rgor. 


HAGEMANN, H. A. Ueber Volumenanderungen bei chemischen Pro- 
cessen der festen und flussigen Elemente. Berlin, 1900. 


HaGEN, MAx. Ueber das Lupanin, ein Alkaloid aus dem Samen der 
blauen Lupine (Lupinus angustifolius). Halle, 1885. 


HAGENBACH, Hans. Die Reduktion des Pikramids. Basel, 1897. 


HAGENBURGER, WILHELM. Ueber die Spaltbarkeit halogenirter 
Phenylbenzylaether. (Heidelberg). Oggersheim, 1900. 


Haun, Cart. Uber die Estersduren und die Anilsauren der Phenyl- 
bernsteinsaure. Bonn, 1902. 


Haun, Orro. Uber Bromderivate des Isoeugenols. Marburg, 1901. 


Hann, Rupoir. Uber die bei der Farbstoffproduktion der Chromo- 
bakterien wirksamen Faktoren. (Rostock). Leipzig, 1898. 


HAILER, EKKEHARD. Die Einwirkung von Diazoverbindungen auf 
Acyl-1.3-Ketosaureester. Tubingen, 1got. 


HAKANsson, P. Om toluoldisulfosyror och nagra af deras derivater. 
Lund, 1873. 


HALBE, ALOIS. Beitrage zur Kenntniss der Oxymethylenketone-. 
Kiel, 1898. 


HALLAWAY, ROBERT Ratyron. Ueber das Hydrazid und Azid der 
m-Nitrohippursaure. Heidelberg, rgor. 


HALLE, EMILE. Contribution 4 l’étude des eaux sulfureuses d’ Eng- 
hien. Paris, 1900. 








SECTION VIII.—ACADEMIC DISSERTATIONS. 287 


HALLER, ROBERT. Einwirkung von Aldehyden auf das 3, 4-Dioxy- 
cumaronen. (Zurich). Linz, 1898. 


HALLOPEAU, L. A. Sur quelques propriétés des paratungstates. Paris, 
1899. 


HALVORSEN, BIRGER Fyeip. Uber Hydrazonsauren. (Freiburg i. 
Schweiz). Berlin, rgor. 


HAMBURGER, J. Ueber Abkommlinge des Zthyliden-Anilins. (Basel). 
Nordlingen, 1898. 


HAMPE, WILHELM. Untersuchungen uber das Pentabromid des 
as. m-Xylenols. (Heidelberg). Leipzig, 1899. 


HANKE, ERWIN. Ueber die Condensation von substituierten Acetes- 
sigestern mit Phenolen. Tubingen, 1goo. 


HANKEL, MARTIN. Ueber Durochinon und Didurochinon. Kiel, 1896. 
HANNE, REINHOLD. Die Aciditat der Kuhmilch. Leipzig, 1902. 


HANSCHKE, GOTTFRIED. Ueber Chinazolinverbindungen. Berlin, 
1899. 


HANSEN, WILLY. Universitat Rostock. Ueber das Vorkommen 
gemischter Fettsaure-Glyceride im tierischen Fette.  (Ros- 
tock). Munchen, 1902. 


HANTOWER, IL. Zur Kenntniss der 1, 8-Dioxynaphtalin- 3, 6-disul- 
fosaure. (Chromotropsaure). Berlin, 1900. 


HantzscH, A. Die Diazoverbindungen. Stuttgart, 1902. 


HApPEL, MANFRED. Studien tiber einige Hydroxylaminderivate. Er- 
langen, 1898. 


HaARBECK, ERNST. 1. Vergleichende Untersuchung tuber einige Me- 
thoden zur Bestimmung des Kohlenstoffs in Eisen. 1. Quan- 
titative Scheidung des Aethylens- und Benzoldamptes. — U1. 
Ueber die Einwirkung von Kohlenoxyd auf Platin und Palla- 

dium. (Bern). Andelfingen, 1897. | 


HARDING, EVERHART P. Ueber die Reduktion von 2.4. 5. Trime- 
thylbenzaldazin. Heidelberg, rgor. 


288 . BIBLIOGRAPHY OF CHEMISTRY. 


Harp’, Cart. Ueber die Einwirkung von Alkyljodiden auf die 
Kaliumsalze der Amidosauren. Erlangen, 1899. 


Harb?T, WILHELM. Spektroskopisches Verhalten und elektrische 
Leitfahigkeit des Kobaltchlorids in verschiedenen Losungsmit- 
teln. (Erlangen). Braunschweig, 1901. 


Haru, THEODOR. Ueber Quecksilber-Halogen-Doppelverbindungen. 
Wurzburg, 13896. 


HARTMANN, FRANz. Beitrage zur Kenntniss des Paracymylphenyl- 
ketons. Freiburg-i. B., 1886. 


HARTMANN, HILDERICH. Ueber Einwirkung des Trimethylamins 
und Pyridins auf einige Chlorhydrine. Marburg, 1896. 


HARTMANN, Lupwic. Beitrage zur Constitution der Ortho-Amido- 
azoverbindungen. Erlangen, 1899. 


HASENBAUMER, JuLIUS. Ueber aromatische Antimonverbindungen. 
Rostock, 1898. 


HAUBERRISSER, GEORG. Ueber das Verhalten des Halogenpyrazole. 
Jena, 1895. 


HAUEISEN, EUGEN. Ueber Azinscharlach und seine Derivate. Erlan- 
gen, 1898. 


HauGwitz, Rupo.F. Beitrage zur Kenntniss der. Sulfaminsauren, 
Konigsberg in Pr., 1895. 


HAusER, MAx. Ueber Isocumalinsaure. (Tubingen). Strassburg, 
1898. 


Hauser, Orro. Beitrage zur Chemie des Wismuts, Uber eine neue 
Trennung von Chlor und Jod. (Munchen). Leipzig, 1902. 


HausMANN, ArtTHuR. 1. Uber das Vorkommen von Filixsaure und 
Aspidin in Farnkrautextrakten des Handels und den Nachweis 
einiger anderer krystallinischer Korper in verschiedenen Farn- 
krautern. 11. Beitrage zur Kenntnis der Flavaspidsaure. Leip- 
Zig, 1899. 


Hazarp, Roper. Uber gemischte Disulfone. Greifswald, 1902. 


HEBERLEIN, EDOUARD. Recherches sur quelques dérivés de 1’acide 
orthonaphtoylbenzoique. Geneve, 1899. 


a 


SECTION VIII.—ACADEMIC DISSERTATIONS. 289 


HEBERLEIN, GEORG. Zur Kenntnis der unsymmetrischen (4) Phenyl- 
hydrazinderivate. (Basel). Genf, 1896. 


HEBERLEIN, KuNO B.  Beitrage zur Kenntnisdes Tellur’s. (Basel). 


Strassburg, 1808. 


HECKEL, WiLHELM. Uber das Verhalten des Benzhydrols und Ben- 
zoins bei hoheren Temperaturen. Heidelberg, 1902 


HeEcKER, GEORG. Uber einige Chloracetyl- und Brompropionylderivate 
aromatischer Amine. Rostock, 1900. : 


HEDENSTROM, AuGustT. Uber die Einwirkung von Brom auf o-Kresol. 
Marburg, 1899. 


HEFFTER, WERNER. Zur Kenntniss der 3-Anthracenmonosulfosaure, 
(Wurzburg). Berlin, 1895. 


HEIBERG, THORWALD. Ueber einige Condensationsprodukte aus 
ortho-Diaminen und aromatischen ortho-Aldehydosauren. Frei- 
burg, (Schweiz ),.1898. 


HEIDE, KARI VON DER. Ueber Verbindungen der niederen Molyb- 
danoxyde- und -sulfide mit Ammoniak und Cyankalium. Mtn- 
chen, 1897. 


HEIDEPRIEM, WILHELM. Ueber die acetodiphosphorige Saure. Mun- 
chen, Igor. 


Hempricu, Martin. Aus d. chemischen Institut d. Universitat 
Breslau. Ein Beitrag zur Charakterisierung aromatischer 
Amine, Amidosauren und Pyridine. Breslau, 1901. 


Heit, H. Untersuchungen uber das Rehs’sche Phenanthrol. Zurich, 
1gOt. . 


HEIMANN, Juuius. Beitrage zur Kenntnis der Ortho- und Metaphos- 
phorsaure. Heidelberg, 1902. 


HEINEMANN, FELIX. Untersuchungen tber das Benzylisonitromethan 
und tiber den Dicyan-Benzoylessigester. Berlin, 1899. 


HEINKE, JoHN LEATHART. Uber die Einwirkung von Diazomethan 
auf einige Nitroverbindungen. (Tubingen). Strassburg, 1898. 


19 


290 BIBLIOGRAPHY OF CHEMISTRY. 


HEINRICHS, CARL. Ueber a-3-Dicarbonsaurederivate primarer Hy- 
drazine. Erlangen, 1900. 


HEINZE, Max. Zur Kenntnis der Amidoazokorper und tber neue 
Synthesen von Leukauraminen. (Rostock). Dresden, tgor. 


HeizMAnn, Gustav. Uber Derivate des Tetradecylacetylens. Hei- 
delberg, 1899. 


HELBIG, OSCAR MAXIMILIAN.  Beitrage zur Kondensation aroma- 
tischer o-Aldehydophenoxyderivate. Rostock, 1899. 


HELFENSTEIN, Atos. Uber die Anwendung des Faraday’schen 
Gesetzes bei der Elektrolyse geschmolzener Salze. (Zurich). 
Leipzig, 1900. 


HELKENBERG, HEINRICH WILHELM ERNST. Beitrage zur Bestim- 
mung der Konstitution zweier Isomerer [!] der Crotonsauren. 
Leipzig, 1g90t. 


HELLSTROM, Pau. Studier Ofver naftalinderivater. (Upsala). 
Stockholm, 1890. 


HELLWIG, CARL. Uber einige komplexe Silbersalze. (Basel). Got- 
tingen, 1900. 


HeELMRICH, PaAuL ARNo. Uber einige Derivate des 3-Aethoxybuty- 
ronitrils und tiber die Verseifungsprodukte desselben mit was- 
seriger Kalilauge. Leipzig, 1901. 


HELWIG, WILHELM. Beitrage zur Kenntnis der Azoniumverbin- 
dungen. (Basel). Mannheim, 1899. 


HENKEL, Fritz. Uber einige Derivate des Monoathyl-Acetal- und 
Diacetalamins. Rostock, 1899. 


HENLE, FRANZ WILH. Uber die Reaktionen der Methylengruppe im 
Fluoren und iiber die Reduktion von Athylendoppelbindung mit 
Aluminiumamalgam. Munchen, 1902. | 


HENLE, Kart. Ueber Cholin- und Neurinartige Abkommlinge einiger 
cyklischer Basen. (Gottingen). Hildesheim, 1899. 


HENNING, Fritz. Uber radioaktive Substanzen. Halle a. S., 1901. 


HENNINGS, RICHARD. Uber schwefelhaltige cyclische Verbindungen. 
Freiburg 1. B., 1902. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 291 





HENRICH, FERDINAND. Ueber die negative Natur ungesattigter Rad- 
ikale. Erlangen, 1900. 


HENSCHKE, HERMANN. Ueber die Bestandtheile der Scopoliawurzel. 
Ein Beitrag zur Kenntniss der mydriatisch wirkenden Alka- 
loide. (Freiburg i. B.) Halle a. S., 1887. 


_ ~ HENZE, MARTIN. Uber die Produkte der Einwirkung von Benzyl- 
cyanid auf Aldehyde und auf einige ungesattigte Verbindungen. 
Leipzig, 1902. 


HeEnzoG, H. Ueber die Oxydationswirkung des molecularen Sauer- 
stoffs. Gottingen, Igor. 


HERBRAND, AuGust. Ueber die neue Darstellungsweise einiger Lac- 
tone der Fettreihe. (Lausanne). Bale, 18908. 


HERBST, CARL. Vergleichende Studien tiber einige aliphatische 7- und 
aromatische o-Aldehydosauren. Freiburg, (Schweiz), rgor. 


HrrmeEsS, Utricu. Uber die Synthese zweier isomerer Dimethyl- 
cumarone. Rostock, 1go1r. 


HeERMS, JoAguIM. Ueber Condensation zwischen Acenaphtenchinon 
und Hydrazinhydrat und Derivate der entstehenden Verbin- 
dungen. Kiel, 1898. 


HEROLD, WILLY. Untersuchungen tiber Abkommlinge der Tetron- 


a ee 


saure. Jena, 1899. 


5 


HERRMANN, CARL Gustav WILHELM. Uber die geometrische Isomerie 
der beiden Dimethylaethylene, der Chloradditionsproducte der- 
selben und der 3-Monochlordimethylaethylene. Leipzig, rgor. 


HERRMANN, HEINRICH. Studien in der Mentholreihe. Leipzig, 19or. 


HERRMANN, PAu. Ueber das Verhalten ungesattigter Verbindungen 
gegen Malonsaureester. Halle a. S., 1899. 


HERRMANN, R. ‘Ueber das fette Oel des Quittensamens. Erlangen, 
1899. 


HERWIG, WILHELM. Ueber aromatische Amidoketone und einige 
chlorierte Ketohydrochinoline. Rostock, rgor. 





292 BIBLIOGRAPHY OF CHEMISTRY. 


Herz, WALTER. Beitrage zur Kenntniss des chemiscen Gleich- 
gewichts. Gleichgewichtserscheinungen bei der Verteilung 
einer Saure zwischen Ammoniak und schwer loslichen Metall- 
hydroxyden. Breslau, 1900. 


HERZFELD, EpuARD. Beitrage zur Kenntnis des Aethylendiamins. 
(Basel). Berlin, 1896. 


HeERz0G, EpuARD. Beitrage zur Kenntnis der hochmolekularen un- 
gesattigten Fettsauren. Heidelberg, 1902. 


HeErzoc, Franz. Uber Pikryl = 0-p-Dinitrophenyl = und 2-Nitro- 
5-Chlorphenyl = 2-4-5-Trimethylphenylhydrazin und die daraus 
zu erhaltenden Azimido-und Aznitrosoverbindungen. Freiburg 
1.) Be LOCO: 


Herzoc, Hans. Uber die Oxydationswirkung des molekularen Sauer- 
stoffs. (Gottingen). Hildesheim, 1901. 


Hexss, Franz. Ueber Paratolenyldioxytetrazolsaure. Konigsberg 1. 
Pr., 1896. 


Hess, HernricH. Einige Derivate des Pseudocumylphenyl- und des 
Phenylparatolylchlorphosphins und Untersuchungen uber das 
asymmetrische Phosphoratom. Rostock, 1899. 


Hesse, JuLius. Ueber die Einwirkung von Mono- und Dichloracetal 
auf Phenole. Mtnchen, 1808. 


HkEUSER, GERHARD. Uber die Einwirkung von Pyridin auf Dinitro- 
chlorbenzol, Trinitrochlorbenzol und Dinitrochlorbenzoesaure. 
Marburg, 1901. 


HEUSER, KARL. Hydrazo- und Azoverbindungen der Fettrethe. 
(Munchen). Leipzig, 1896. 


HEYER, FRIEDRICH. Untersuchungen tber das hypothetische Silber- 
subchlorid. Leipzig, 1902. 


Hey, Eucen. Uber Ketone des o-, m- und p-Chlortoluols und des 
o- und p-Chlorphenetols. (Basel). Darmstadt, 1896. 


HEYL, Fritz. Ueber Wanderung von Methylgruppen in Benzol und 
Pyridinderivaten. Jena, 1gor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 293 


HEYMANN, BOLESLAW. Ueber die Condensation von Paratohylaldehyd 
mit Acetophenon und den nitrierten Acetophenonen. Bern, 
1898. 


HEYNEMANN, Lupwic HAns. Ueber das Hydrazid der Pyrazol- 
3, 4, 5-Tricarbonsaure. (Heidelberg). Hannover, 1gor. 


Herynsius, DANIEL Ueber Pyrrolbasen der Camphergruppe. Jena, 
1gOl. 


Hisy, WALTHER. Azoniumverbindungen aus Chloramidodiphenyl- 
amin. Heidelberg, 1goo. 


HIELSCHER, Ropert. Uber [!] «-Methylpyrrolin, n-Methyl-s-me 
thylpyrrolin und n-Methyl-¢-methylpyrrolidin. (Rostock). 
Breslau, 1898. 


HIEPE, E. Studien uber die Senna. Bern, 1900. 


HILGENDOREF, Gustav. Uber schwefelhaltige Derivate ungesattigter 
Ketone. Parchim, rg9o1. 


HILLAND, Wity.  [1.] Uber p-Nitrobenzylnitramin und Isonitramin 
sowie deren Ather. [11.] Uber die Alkylierung des Hydroxyla- 
mins. Wurzburg, 1898. 


HILLE, HERMANN. Ueber das primare und sekundare symmetrische 
Hydrazid der Propionsaure und Valeriansaure. Heidelberg, 
1900. 


HILLKOWITZ, GABRIEL. Beitrage zur Kenntnis des 3-Brom-y-Amido- 
chinolins und des 3-7-Dibromchinolins. Bonn, 1899. 


HILLRINGHAUS, ALBERT. Beitrag zur Kenntniss des 3-Naphtylear- 
bizins. Berlin, 18go. 


HIMMELBAUER, RICHARD. Beitrage zur Kenntniss der Pyrazolon- 


derivate. (Rostock). Leipzig, 1896. 
HINDEN, Fritz. Uber m-Chloranilinsulfosauren. (Bern). Basel, 
1898. 


HINNIGER, WiuLy. Uber einige Spaltungen des 4, 7-Dibenzoyl-/- 
phenylglutarsaure Diathylesters und die Darstellung des 
a, y-Acetyl-benzoyl--phenylglutarsaurediathylesters und uber 
das Verhalten beider Ester gegen Hydrazine. Leipzig, tgor. 


294 BIBLIOGRAPHY OF CHEMISTRY. 


HINRICHSEN, WILLY. 1. Ueber Condensationen aromatischer Dibro- 
mide durch metallisches Natrium. 11. Derivate des 0-Jod- 
phenetols. (Heidelberg). Berlin, 1899. 


HINTERSKIRCH, WILHELM. I. Eintritt von Chlor aus der Seitenkette 
in den Kern bei der Zersetzung von aromatischen Jodidchloriden. 
11. Derivate von Dimethoxydiphenyl. Heidelberg, 1899. 


Hinz, E. Chemische und physikalisch-chemische Untersuchung des 
Rhenser Sprudels zu Rhens bei Coblentz. Unter Mitwirkung 
von L. Grtinhut. Wiesbaden, 1902. 


Hirscu, HANns. Ueber Condensationen halogenirter /-Naphtochinone 
mit Methylenderivaten. Berlin, 1900. 


Hirscu, PAuL. Untersuchungen an Bleiaccumulatoren mit verschieden 
dicker aktiver Schicht. Zurich, 1900. 


HirScH, SYLVAIN. Erste Abhandlung: Neue Versuche zur Synthese 
yo-ungesattigter Sauren. Zweite Abhandlung: Zur Kenntnis 
von A. v. Baeyer’s 3-Lactonsaure aus der bromierten as-Dime- 
thylbernsteinsaure. Basel, 1900. 


HirScH-GFEREUTH, GABRIEL Vv. Untersuchung uber die Loslichkeit 
einiger oxalsaurer Salze zwischen ,den Temperaturgrenzen 
o’—100°. Lausanne, I19o!. 


HIRSCHWEH, HERMANN. Aldehydbildung in grtnen Blattern bei 
verschiedener Belichtung. (Erlangen). Berlin, 1899. 


HISCHMANN, MAx. bBeitrage zur Kenntnis des Aethylenphenylhy- 
drazins. (Rostock). Basel, 1898. 


HyELT, Epv. Imm. Kamforonsyrans amider. Helsingfors, 1879. 


Undersokningar 6fver laktoner och laktonbildning. Helsingfors, 
1882. 


Horpt, WALTHER. Beitrage zur Kenntnis der fettaromatischen 
Ketone. Heidelberg, 1gor. 


Ho6rer, Horst. Einfluss einer fettarmen und einer durch Kokosfett- 
Emulsion fettreich gemachten Nahrung auf die Zusammensetz- 
ung der Milch und die Beschaffenheit des Milchfettes beim Rinde. 
Beitrag zur Losung d. Frage nach d. Quelle d. Milchfettes. 
(Leipzig). Dresden, 1902. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 295 
HOGLUNG, OTro MAGNus. Om erbinjorden. Stockholm, 1872. 


HOENIGSBERGER, FRITZ. Zur Kenntnis des Chrysens und seiner 
Oxydationsprodukte. Wurzburg, 1899. 


HOPFNER, WILHELM. Beitrage zur Kenntnis der Combinationspro- 
dukte des Acetondicarbonsaureesters mit Isodiazoverbindungen. 
Tubingen, rgor. 


HOEPNER, CARL. Ueberdie Einwirkung des Dicyans auf Malonsaure- 
diaethylester. Berlin, 1900. 


HG6ppNER, MAx. Uber einige Derivate von China-Alkaloiden. Miin- 
chen, 1898. 


HOEREN, Lupwic. Ueber Regeliassigkeiten bei der Krystallisation 
concentrierter Salzlosungen. Heidelberg, 1898. 


HORGER, WILHELM. Ueber die Einwirkung von Phosphorpentachlo- 
rid auf N-Alkyl-¢-Pyridone. Erlangen, 1899. 


HOERING, PAuL. Ueber die Einwirkung von Natriumathylat auf die 
Dibromide des Di- und Tribromanethols sowie die Dibromide 
des Isosafrols Mono- und Dibromosafrols. Rostock, 1897. 


HOFACKER, ERWIN. Ueber die normale Dilavulinsaure (4-7- Dekan- 
diondisaure). Tubingen, 1896. 


HOFFMANN, ALFRED. Untersuchungen uber Gleichgewichtszustande 
im System: Ferricyankalium und Jodkalium. Breslau, rgor. 


HoFFMANN, AuGcust. Uber den Anteil Lavoisier’s an der Feststel- 
lung der das Wasser zusammensetzenden Gase. (Basel). Leip- 
zig, 1896. 


HOFFMANN, HEINRICH. Zur Kenntnis des Pinens und der Pinonsaure. 
Greifswald, 1902. 


HOFFMANN, Julius. Zur Kenntnis des Dibromthymochinons und 
einiger seiner Derivate. Freiburg, (Schweiz), 1gor. 


HoFFMANN, Pau. Uber die Einwirkung gasformiger salpetriger 
Saure auf einige sekundare Amine. Rostock, 1898. 


HOFFMANN, R. Ultramarin. (Gesammtbild der technischen Leist- 
ungen des Fabrikbetriebes bis zum Jahre 1885 und der wissen- 
schaftlichen Erkenntniss der chemischen Constitution aller 
Ultramarinverbindungen bis heute.) Braunschweig, 1902. Ill. 


296 BIBLIOGRAPHY OF CHEMISTRY. 


HoFFMEISTER, H. Ueber Stromleitung in gemischten Salzlosungen. 
Berlin, 1899. 


HOFMANN, FRIEDRICH. Ueber Cyanursaure und Cyamelid. (Wurz- 
burg). Heidelberg, 1gor. 


HormMan, TAMME SEBE. Ueber die Einwirkung vom Acidylhydrazi- 
den auf Saureazide in Acetonlosung und das Phenylcarbamin- 
saurehydrazid. Kiel, 1895. 


HoFMANN, WILHELM. Ein Beitrag zur Kenntnis colloidaler Metall- 
hydroxyde. Heidelberg, 1898. 


HoFMEISTER, F. Die chemische Organisation der Zelle. Braun- 
schweig, gol. 


HoGREBE, HERMANN. I. Uber die Einwirkung der salzsauren For- 
mimidoester auf einige Aldehyde, Ketone und Ketonsaureester. 
11. Ueber o-Benzoyl und o-Anisoyl-Derivate der Ketonoxal- 
saureester und der Oxalessigsaureester. Kiel, 1898. 


HOHENEMSER, WILHELM. Zur Stereochemie der Piperidinreihe. 
Berlin, rgor. 


HoLpER, MAx. Beitrage zur Kenntnis des meta-ana-Dichlor-para- 
Bromchinolins und seiner Derivate. (Freiburg i. B.) Breslau, 
1g0o. 


Hout, ALFRED. Ueber das sogen. Sulfimid. Wurzburg, 1902. 


HoOLLAENDER, ERNST’. Beitrage zur Kenntnis der «- Pheny]--naphto- 
cinchoninsaure und der v-Methyl-s-naphtocinchoninsaure. Frei- 
burg i. B., 1899. 


HOLLANDER, CHARLES. (1.) Synthese der Ecgoninsaure. (2.) Studien 
zur Synthese des Hygrins. Munchen, 1902. 


HOLLERITH, Orro. Ein Beitrag zur Kenntnis neuer Condensations- 
produkte aus mehrwertigen Phenolen und alkylsubstituierten 
Acetessigestern. Tubingen, 1902. 


Hou_m, HERMANN. bBeitrage zur Kenntnis des Cers. Munchen, 1902. 


HovrscHMIpT, WILHELM. Uber das Verhalten der Dibromide des 
Stilben und des Tolan. (Basel). Leipzig-Reudnitz, 1899. 





SECTION VIII..—ACADEMIC DISSERTATIONS. 297 


Horrz, CARL. Ueber Ditolylphtalid und einige Derivate desselben. 
Greifswald, 1896. 


HoLzINGER, Orro. Ueber einige Abkommlinge des Ortho- Diamido- 
Stilben und tiber Ortho- Diamido-Dibenzyl. Munchen, 1897. 


HoLzMANN, HERMANN. Ueber die Isomerieerscheinung bei den Thio- 
semicarbaziden. Erlangen, 1902. 


HoizMANN, SiGMUND. Beitraige zur Trennung und Bestimmung der 
Glieder der gesittigten Fettsaurereihe. . (Munchen). Berlin, 
18098. 


HommeEL, WoLpDEMAR. Ueber die quantitative Trennung von Wol- 
fram und Molybdan. (Giessen). Zurich, 1902. 


HorLACHER, THEODOR VON. Ein Beitrag zur Synthese von Oxyalde- 
hyden der Naphtalinreihe. Heidelberg, 1899. 


Horn, Artuur. Zur Kenntnis der Ammoniumsalze und ihrer Um- 
lagerungen. Wurzburg, rg9o!. 


HORNUNG, VICTOR. tiber die Einwirkung von Einfach- und Zweifach- 
Chlorschwefel auf sulfinsaure und thiosulfonsaure Salze sowie 
auf Mercaptane. Rostock, 1898. 


HosspacH, HEINRICH. Ueber einige y-p-Tolyl-4-Phenyl-Imidazole 
und deren Homologe. Rostock, 1901. 


Howes, VINCENT ALLEN. Ueber as- Jodoso- und Jodiniumverbin- 
dungen aus m-Xylol. Freiburg i. Be, moog: 


Hvupateck, Max. Die Einwirkung von Amidosulfonsaure auf Pseudo- 
ecumidin und Piperidin. (Erlangen). Neuwied, 1901. 


Huser, Lupwic. Pseudophenole aus Salicylaldehyd und Salicylsaure, 
Greifswald, 1902. 


Hipner, Orro. Zur Kenntnis der aromatischen Aldehyde.  Fret- 
burg i. B., 1902. 


HUETLIN, ERNST. Beitrage zur Kenntniss des Papaverin’s. Frei- 
burg-i-B., 1886. 


Htisperc, RoBER?T. Ueber die Einwirkung von Phosphorsulfochlorid 
auf die sekundaren aliphatischen Amine. Rostock, 1896. 


298 BIBLIOGRAPHY OF CHEMISTRY. 


HULSENBECK, CARL. Beitrage zur Kenntnis des Ortho- und Ana- 
Amido-Chinolins (Halogenalkylate und Verseifungen). Frei- 
burg i. B.y 1896: 


Hine, W. Ueber die quantitative Bestimmung der Oxalsaure im 
menschlichen Harn. Gottingen, 1901. 


Hiruic, Emi, Orro. Uber die Produkte der Einwirkung von Na- 
triumbenzoylessigester auf Phtalyldichlorur. Leipzig, 1900. 


HUTTNER, ERWIN. Beitrage zur Kenntniss der Oxyde des Kobalts. 
Berlin, 1gor. 


Hivrz, RupoL¥. Versuche zur Darstellung von Abkommlingen des 
Dimethylenchinons. (Munchen). Jena, 1gor. 


Hucor, CHARLES. Recherches sur l’action du sodammonium et du 
potassammonium sur quelques métalloides. Paris, 1900. 


HULDSCHINSKY, ERNST. Eine neue Methode zur quantitativen Tren- 
nung des Nickels vom Kobalt und Zink sowie Studien uber die 
Trennung des Kobalts vom Zink. Berlin, 1902. 


HuMNICKI, VINCENz. 1. Uber das Schicksal des Cholesterins im 
tierischen Organismus. 1. Uber das Verhalten des Salols 
sowie des Distearylsoleylglycerids im Organismus. (Quanti- 
tative Untersuchungen.) Freiburg, (Schweiz), 1898. 


Humpurey, Epiru. Uber die Bindungsstelle der Metalle in ihren 
Verbindungen und uber Dinitritodiathylendiaminkobaltisalze. 
Zurich, rgot. 


Hutu, FRANz J. Ueber Steinkohlentheer und die Synthese eines 
Tetramethyldipyridyls. Breslau, 1899. 


HurziER, Rupoir. Uber die Frage der Umwandlung von Butter- 
saure in Isobuttersaure. Heidelberg, 1898. 


Hypr, E. Uber p-Nitrophenylhydrazin. (Basel). Ziirich, 1899. 


Taccuia, Arturo. Uber trisubstituirte Derivate des Naphtalins. 
Wurzburg, rgor. 


IGGENA, HERMANN. Beitrage zur Kenntniss der Amalgame der alka- 
lischen Erden des Zinks und des Cadmiums. Gottingen, 1899. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 299 


In“LDER, Hinpricnu, Uber Abkommlinge des Chinolins und Isochino- 
lins. Marburg, rgo2. 


IHRE, AD. Om Ofverjodsyrans mattningskapacitet. (Upsala). Ore- 
bro, 1869. 


IHRFELDT, JoH. Gust. HERM. NILSSON. Nagra nya substitutions- 
derivater af glykokoll. Lund, 188s. 


ILLIG, ROBERT KARL. Oxydationsversuche mit tberschwefelsaurem 
Ammonium. Giessen, 18908. 


ILMER, RICHARD. Ueber einige unsymmetrische Alkylphenylhydra- 
zine. Rostock, 1897. 


ILZHOFER, HERMANN. Ueber die Einwirkung von Quecksilberoxyd- 
salzen auf aromatische Verbindungen. Tubingen, rgor. 


IMAsSSs, ABRAHAM. I. Direkte Bestimmung des Randwinkels von 
wassrigen Salzlosungen in Capillarrohren aus verschiedenen 
Glassorten. 31. Ueber die Ausbreitung von wassrigen Salzlo- 
sungen an der Oberflache fester Korper unter Wasser. Heidel- 
berg, 1899. 


IMBERT, HENRI. Hydrazine et ses dérivés. (Paris). Montpellier, 
1899. 


IMMERWAHR, CLARA. Beitrage zur Loslichkeitbestimmung schwer 
loslicher Salze des Quecksilbers, Kupfers, Bleis, Cadmiums, und 
Zinks. Breslau, 1gor. 


INWALD, O. Studien tiber die Zusammensetzung und die Eigen- 
schaften von Phosphatglasern. Ein Beitrag zur Kritik des 
Beinglases. Berlin, 1899. 


IRVINE, JAMES C. Uber einige Derivate des Orthomethoxybenzalde- 
hydes. Leipzig, 1901. 


IsHERWOOD, PERCY CLAUDE CAMERON. Uber die Salze der Violur- 
sauregruppe. Wurzburg, 1901. 


ITALLIE, L. vAN. Ueber den orientalischen und den amerikanischen 
Styrax (Liquidambar orientalis und L. styraciflua). Leiden, 
IQOl. 


300 BIBLIOGRAPHY OF CHEMISTRY. 


Irzic, HERRMANN. Ueber einige complexe Salze der Wein- und 
Apfelsiure von hoher specifischer Drehung. (Erlangen). 
Berlin, 1899. 


ITzKOWITSCH, ABRAHAM. Beitrage zur Kenntniss der Phosphate und 
Arseniate des Cadmiums, Berlin, rgoo. 


JABLONSKI, LupwWiIG. Ueber des Diacetonhydroxylamin und stereoiso- 
mere aliphatische Ketoxime. Berlin, 1898. 


JABLONSKI, SIEGFRIED. Ueber Chino-p = a-e-phenyl-chinolin-y-kar- 
bonsaure nebst einem Anhang uber Chino-p = a-v-methyl- 
chinolin-y-karbonsaure. Freiburg 1. B., rgoo. 


JABLONSKY, NIkOLAI. Das Kolostrum bei Kthen verschiedener 
Rassen. (Leipzig). Bautzen, 1897. 


JABOIN, ANTONIN. Contribution 4 l'étude des phosphures alcalino- 
terreux. (Paris). Versailles, 1899. 


Jacos, HucGo. Beitrage zur Elektrolyse der Thiosulfate. Berlin, 
1902, 


Jacop, PAuL. Les dérivés sulfonés du para-amido-métaoxybenzoate 
de méthyle. Paris, 1goo. 


Jacopi, ANDREAS. Uber Derivate des Cycloheptans. (Tiibingen). 
Strassburg, 1898. 


JACOBI, CONSTANTIN. Beitrage zur Kenntnis der Pyrroline. Jena, 
Igor. 


JacospsouHn, WoLr. Beitrag zur Kenntniss der metazinnsauren Salze. 
Berlin, rgor. 


Jacospy, Heinricu. Uber Phosphorvanadinmolybdate. (Bern). 
Leipzig, 1900. 


Jacospy, PAUL. 1. Ueber die Einwirkung von o-Nitrobenzylchlorid 
auf Anthranilsaure. 2. Das Verhalten der Amidosulfonsaure 
gegen m-Chlor und m-Bromanilin. Erlangen, rgo1r. 


JAcoBy, RICHARD. Die Doppelnitrate des 4-werthigen Ceriums und 
des Thoriums. Berlin, rgo1. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 301 


JACUNSKI, JOSEF. 1. Untersuchung eines Erdols aus den Korallen- 
riffen des Roten Meeres (Gemsah-und Gebel-Zeit) und eines 
Asphalts von der Kiiste des Toten Meeres. 11. Uber Zerset- 
zung von festen und flussigen Kohlenwasserstoffen mittels 
Druck und Hitze. Freiburg, (Schweiz), 1898. 


JAECKEL, BERNHARD. Ueber die Constitution des Apomorphins. 
Synthese von 4-Oxyphenanthren. Berlin, 1901. 


JAGER, ALBERT. Ueber die Loslichkeit von Fluoriden. Ein Beitrag 
. zur Chemie der Halogene. Breslau, 1gor. 


JAEGER, RICHARD. Ueber die Einwirkung von Phosphorpentachlorid 
auf N-alkylierte Pyridone und Chinolone. (Erlangen). Mun- 
chen, 1899. 


JANECKE, Ernst. Ueber Amidodiathylketon, Aminodiathylearbinol 
nebst einigen Derivaten. Berlin, 1898. 


JAGELKI, WILHELM. Ueber Apokamphersaure, Apocamphansaure, 
Camphenilanaldehyd und Camphenilansaure. (Rostock). 
Bonn, 1897. 


JAHN, CARL. Erganzende Studien uber den Dicarboxylglutarsaure- 
ester. (,,-Propantetracarbonsaureester.) Leipzig, 1898. 


JAHN, Max. Die Jodoso-, Jodo- und Jodiniumverbindungen des 
o-Jod-m(5)-aethyltoluols, Freiburg i. B., 1go1. 


JAHN, STEPHAN. Zur Kenntnis des Camphers, Borneols und Men- 
thols. Munchen, 1902. 


JAHRMARKT, Moritz. Uber das Isostilben und die Bromderivate 
des Stilbens. Leipzig, 1900. 


JAmBon, Louis. Recherches sur le pentachlorophénol et quelques 
pentachlorophénates. Lyon, 1900. 


JANDER, Fritz. Ueber einige komplexe Merkurisalze. Breslau, 
1902. 


JANDRIER, Epmonp. Sur quelques dérivés du pipéronal. Lyon, 
1gOo. 


JANSEN, JOHANNES. Ueber das Hydrazid der Asparaginsaure und 
der p-Amidobenzoeésaure. Heidelberg, 1899. 


O2 BIBLIOGRAPHY OF CHEMISTRY. 


Ww 


JAOUEROD, ADRIEN. Recherches sur les conductibilités électriques- 
les densités et les chaleurs spécifiques des solutions de chlorure 
de potassium et de potasse caustique. Geneve, 1gor. 


Jaross, Konrap. Ueber die Einwirkung von Aldehyden und von 
Carbonylchlorid auf Diamine. Konigliche Universitat Breslau. 
Breslau, Ig0l. 


Jarry, R. Recherches sur la dissociation de divers composés ammo- 
niacaux au contact de eau. Paris, 1899. 


EDAMSKI, RuDOLF. Ueber o-Oxychlorphosphine und o-Chlorphos- 
y Pp p p 
phine des Pseudocumenols. Rostock, 1897. 


Jecou, Henri-DEstr&é-MaArRrie. L/acidité urinaire, son dosage. Bor- 
deaux, I9Ol. 


Jeu, Paut. Ueber die sechs stereoisomeren Phenylparaconsauren. 
Strassburg 1. F., 1gor. 


JELENSPERGER, PAuL. Nouvelles conditions de la décomposition des 
diazos pour la formation des dérivés. indazoliques. Bale, 1898. 


JENICHEN, RupoL¥F. Einwirkung von p-Toluolsulfinsaure auf einige 
aromatische Diazoverbindungen. (Rostock). Dresden, 1900. 


Jenny, ALEXANDER. Ueber Isomerien bei Kobalttetramminen nebst 
einem Anhang: Versuche zur Darstellung von Metallammoni- 
akverbindungen der sulfarsenigen Saure. Munchen, 1902. 


JERDAN, Davip SmiLEs. 1. Ueber die direkte Vereinigung des Koh- 
lenstoffs mit Wasserstoff. 11. Ueber einige Kondensationen mit 
Acetondicarbonsaureester. Heidelberg, 1898. 


JeRWwITz, WILLY. Ueber die Einwirkung von secundaren Aminen auf 
Silicium-Zinn und Bleitetrachlorid. (Rostock). Leipzig, 1897. 


JESSEL, HENRY R. Beitrag zur Keuntniss der Purinkorper. Berlin, 
1g0O. 


JIRMANN, FRIEDRICH. Ueber Darstellung hochmolekularer Kohlen- 
wasserstoffe aus Bienenwachs. Heidelberg, 1899. 


JOANIN, ALBERT. Essai de toxicologie comparée de quelques azols. 
Paris, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS, * 303 


Jos, ANDRE. Recherches sur l’oxydation en liqueur alcaline des sels 
de cobalt et de cérium. Paris, 1899. 


Jocuem, Emi. 1. Uber die Darstellung von Chlorderivaten der Fett- 
sauren aus Amidosauren. 2. Einwirkung von Methyl- und 
Aethylalcohol auf Diazoniumsalze. Wiirzburg, 1gor. 


JORGENSEN, Julius. Ueber die Einwirkung von Thionylchlorid auf 
einige Amine der Kampherreihe. Rostock, 1896. 


JOHANNSSEN, Frrepricu. Uber einige Mono- und Di-Chlorketone. 
Rostock, 1898. 


Jonin, SEv. Om Cerium och dess foreningar. Stockholm, 1875. 


JoLLES, ADOLPH F. Beitrage zur Kenntniss der Manganate und 
Manganite. Breslau, 1887. 


Jonc, A.W. K. pk. Inwerking van brandig druivenzuur op brandig 
druivenzuurammonium. Utrecht, 1g0o. 


JORDAN, HEINRICH. Ueber das Hydrazid und Azid der Phenylpro- 
: pionsaure. (Heidelberg). Bonn, 1899. 


Jorpis, Epuarp. Uber die Elektrolyse wassriger Metallsalzlésungen 
mit besonderer Berucksichtigung der in der Galvanotechnik 
ublichen Arbeitsweisen. Halle a. S., 1gor. 


JORRE, FRIEDRICH. Synthese von 2, 3-Dimethylpyrazin. Kiel, 1897. 


JosEPH, FELIx. Beitrage zur Kenntnis benzylierter Aniline und 
deren Sulfosauren. (Wurzburg). Berlin, 1895. 


Josoparr, ArtHUR. Uber die photosynthetische Assimilationsthatig- 
keit einiger chlorophyllfreien Chromatophoren. Basel, 1goo. 


Jouck, Kari. Beitrage zur Fenntnis der Blausaure abspaltenden 


Glycoside. Strassburg 1. E., 1902. 


JounrAux, ALcIDE. Actions des hydracides halogénés sur l’argent et 
réactions inverses. Lille, rgor. 


Jouvr, Ap. Contribution 4 l'étude du tétraiodopyrrol. Paris, rgor. 


JirrnerR, FERENCZ. Beitrage zur chemischen Auffassung des Lo- 
sungsvorganges. (Breslau). Leipzig, 1901. 


304 BIBLIOGRAPHY OF CHEMISTRY. 


JUNKER, HERMANN. Ueber Abkommlinge der Tetronsaure und 
Bistetronsaure.. Jena, 1901. 


Justin, Auc. WitH. Om «¢-amidonormalvaleriansyra, «-amidoetyl- 
metylattiksyraoch «-oxynormalvaleriansyra. Helsingfors, 1883. 


Just, GERHARD. Loslichkeit von Gasen in organischen Losungs- 
mitteln. Leipzig, 1901. 


KAEHNE, RICHARD. Die -N-Chlorarsine und -N-Arsine der secun- 
daren Amine und uber das Verhalten der Jodalkyle gegen die 
sogen. Phosphorigsaureester oder -O-Phosphine. Rostock, 
1898. 


KALBRANDT, FRIEDRICH. Ueber die Oxydation der Isobutyl-Itakon- 
saure, -Citrakonsaure und -Mesakonsaure mit Kaliumperman- 
ganate. Strassburg, 1897. 


KAEMPFE, Orro. Gefarbte Flammen und ihre spektroskopische Beo- 
bachtung. Leipzig, 1901. 


K&RGER, Lupwic. Ubereine isomere Pikrinsdure. (Basel). Wies- 
baden, 1901. 


KAHLERT, BRUNO. Beitrage zur Kenntnis der Aufspaltung des Cu- 
marous und einiger seiner Derivate. Rostock, 1902. 


KAHNEMANN, Emil. Ueber N-Oxychlorphosphine des Piperidins 
und einige Oxyphosphazoverbindungen. Rostock, 1897. 


KAISER, FRIEDRICH. Zur Kenntniss der Reduction «- ungesattigter 
Ketone und Synthese eines Bisterpens. Ueber das Verhalten 
von Semicarbazid gegen Mesityloxyd. Berlin, 1899. 


Kap, MAx. Uber Pseudo-Ammoniumbasen. Wurzburg, 1899. 


KALKMANN, D. Ueber die Anlagerung von Sauren an Sauerstoff- 
korper und tber Chromharnstoffverbindung. Zurich, 1902. 


KALLIR, JAcoB, Ueber den Krystallwassergehalt geloster Kobalt- 
salze. Leipzig, 1887. 


KaMMANN, Orro. Ueber Einwirkung des Chlors auf den m-Oxyben- 
zaldehyd. Kiel, 1902, 


KAMPHAUSEN, WILHELM. Untersuchungen uber Diphenylisodithio- 
biazolon. Erlangen, 1go0o. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 305 


KANN, ALBERT. Ueber einige Derivate des Dimethyl-ortto-toluidins. 
(Basel). Wien, 1898. 


KAPELUSZ, ALEXANDER. Ueber o-a-Dimethyl-p-aethyl-chinolin und 
seine Derivate, sowie uber p-Dimethyl-2-aethyl-5-jodbenzol und 
einige seiner Derivate. (Freiburgi. B.). Berlin, 1goo. 


KAPLAN, MorRDUCH LEISER. Beitrage zur Kenntnis der alipha- 
tischen Ketoxime. Konigsberg i. Pr., 1902. 


KAPPELLER, GEORG. Ueber die Addition von Fluorwasserstoff an 
Derivate der Schwefelsaure. (Munchen). Leipzig, 1got. 


KARMEL, HERMANN. Ueber die Einwirkung von Phosphorsaure und 
Alkaliphosphaten auf Cadmiumsalze. Berlin, rgor. 


KASAI, SHINZO. Die wasserhaltigen Aluminiumsilikate. Munchen, 
1896. 


KASSNER, OSKAR. Beitrage zur Kenntniss der Papaverinhalogenalky- 
late. Freiburg i. B., 1895. 


KASTNER, RICHARD. Ueber Hydrazimethanderivate aus Orthodike- 
tonen. Heidelberg, 1goo. 


Katz, Ernst. Uber das etherische Ol der Pappelknospen. Basel, 
1899. 


KATZENELLENBOGEN, ABRAHAM. Ueber Para-Tolylpyridazin und 
einige Derivate. Berlin, 1900. 


KAUFFMANN, Orro. Zur Kenntnis einiger neuer Thoriumsalze. Ros- 
tock, 1899. 


Kauscu, Oscar. Beitrage zur Kenntnis des p-Amidobenzaldehyds. 
(Rostock). Dresden, 1897. 


Kautz, Ap. HEINRICH. Ueber gechlorte Derivate des Orthoxylols. 
Freiburg-i.-B., 1885. 


KEDEspy, ERICH. Beitrage zur Kenntnis der 1,3-Diketonsaure- und 
1,3 Ketonsaure-Ester. Kiel, 1900. 


Kru,, HERMANN. Ueber eine neue Bildungsweise von aliphatischen 
Diaminen und tiber einige Derivate des Propylen-, und Tri- 
methylendiamins. Freiburg, (Schweiz), 1898. 

20 


306 BIBLIOGRAPHY OF CHEMISTRY. 
Kein, J. A. Beitrage zur Experimentalchemie. Wien, 1901. 


KELLER, Bruno ArtHuR. Uber eine Synthese des Pentaphenyl- 
cyklopentans. Leipzig, 1900. 


KELLER, Ernst. Uber das 4’-Oxy-a Naphtoflavon und das 3’-Methoxy- 
4’-Aethoxy-a Napthoflavon. Bern, 1899. 


KELLER, FERDINAND. Recherches sur quelques imines da la benzo- 
phénone. Geneve, 1900. 


KELLER, Hans. Dynamische Untersuchungen tiber die Bildung von 
Azofarbstoffen. Heidelberg, 1902. 


KEPPELER, Gustav. Die Bildung der Oxyazofarbstoffe. (Heidel- 
berg). Heilbronn a. N., [1900]. 


KEREZ, CONRAD. Ueber die Einwirkung von Halogenverbindungen 
des Aluminiums auf halogensubstituirte Kohlenwasserstoffe. 
Tubingen, 1885. 


KERKHOF, WILHELM. Uber die Einwirkung von Phosphorpenta- 
chlorid auf Salol. Rostock, 1899. 


KERN, FRIEDRICH. Uber einige Derivate der p-Toluyl-o-benzoesaure. 
Greifswald, 1go1. 


KERSTEN, JuLiIus. Uber einige Condensationen von Aldehyden mit 
Hydrocotarnin. (Rostock). Berlin, 1899. 


KESSELKAUL, Lupwic. Uber das 3,4-Dioxybenzalcumaranon. (Bern). 
Aachen, 1900. 


KESTNER, NicoLAr. Ueber Phenylisobuttersaure. Gottingen, 1899. 


KIESERITZKY, R.  Elektrotechnische Constitutionsbestimmungen. 
Leipzig, 1899. 


KIESEWETTER, PAUL. Qualitative Mineralanalysen. (Erlangen). 
Munchen, 1889. 


Kip, AuGust. Ueber p-Tolhydroxamsaure-Aethyl-und Methyl-Ester. 
Konigsberg i. Pr., 1897. 


KIPPING, F.S. Ueber einige Derivatedes Meta- und Paraxylols sowie 
Versuche zur Darstellung von isomeren Naphtalinderivaten. 
Munchen, 1887. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 307 


KIRCHHOF, BRUNO. Beitrage zur Kenntniss der Pulegonsaure. 
(Gottingen). Hannover, 1897. 


KirMSSE, EK. Beitrage zur chemischen und pharmaceutischen Kennt- 
niss der Pasta Guarana. Strassburg, 1897. 


KIRNBERGER, CARL. Uber die Anlagerung von Blausaure an /3-Phe- 
nyliminocarbonsaureester. Bonn, 1902. 


KIssEL, Frrrz. Uber die Einwirkung von «-Brompropionacetal auf 
einige Phenole und die Synthese einiger homologen v-methy- 
lierten Cumarone. Rostock, Igor. 


KissEL, HERMANN. 1. Uber Reaktionsfahigkeit und Salzbildung von 
Nitrokorpern. 1. Beitrage zur Chemie des Quecksilbers. 
Wurzburg, 1899. 


KLaGES, AuGustT. Ueber den Einfluss von Alkylgruppen auf die 


Reaktionsfahigkeit substituirter Benzole. Heidelberg, 1g00. 


KLAGES, Lupwic. Versuche zu einer Synthese des Menthons. Mutn- 
chen, Igor. 


KLAPPERT, ErtcH. Uber Ketochloride und Ketobromide aus p- und 
m-Oxydiphenylamin. Marburg, 1gor. 


KLAVENESS, J. Studien uberdie Natal- und die Uganda-Aloe. Bern, 
Igol. 


KLEIN, AuGustT. Ueber Sulfosauren und Oxyderivate des Phenan- 
threns. Berlin, 1902. 


KLEIN, HERMANN. Ueber Pikryl-, o-p-Dinitrophenyl-as-m-Xylyl- 
Hydrazin, und Derivate derselben. (Bern). Freiburg i. B., 
1896. 


KLEMM, WILHELM. Ueber das o-Pyridylmercaptan. Berlin, 1900. 


KLENK, Kary. Untersuchungen uber Bromderivate des Saftrols. 
Heidelberg, 1gor. 


KLENKER, OTro. Studien tiber Antimonpentasulfid. (Erlangen). 
Leipzig, 1899. 
Kien, ALFRED RupoteH. Uber die Bindefestigkeit der negativen 


Reste in den Kobalt-, Chrom- und Platinammoniaken. Uber 
eine neue Nitritorhodanatotetraminkobalt-Reihe. Zurich, 1899. 


308 BIBLIOGRAPHY OF CHEMISTRY. 


KLIMMER, K. Ueber die Farbstoffe der Capriblau- und Phenocyanin- 
gruppe ; ein Beitrag zur Kenntnis der Oxazinfarbstoffe. Dres- 


den, Igo1. 

KLIMMER, MARTIN. Ist Zucker ein normaler Bestandteil des Harnes 
unserer Haussaugetiere? und zwei neue klinische Methoden 
der quantitativen Zuckerbestimmungim Harn. (Bern). Jena, 
1898. 

KiirzscH, PauL. Zur Kenntnis des Chinolins. (Erlangen). Ros- 
tock, 1899. 


KLOPFER, VOLKMAR. Uber die Kondensationen von Chinonen mit 
sekundaren aromatischen Alkoholen. (Rostock). Dresden, 
1899. 

KLOSE, KARL. Ueber die Einwirkung von Piperidin auf Dichlorace- 
tal und Methylenchlorid. Rostock, 1897. 


KLUNDER, THEODOR. Ueber einige Derivate des Diacetalamins. Ros- 
tock, 1902. 


KLUNDER, Upo. Ueber einige substituierte Phenacylverbindungen 
und die Einwirkung von Chloracetylchlorid auf Acetdiphenyla- 
min und Acettetrahydrochinolin. Rostock, 1goo. 


Kiut, H. Beitrage zur Kenntniss substituirter Thiodicyandiame. 
Basel, 1902. 


KNApp, THEOPHIL. Studien aus der Naphtalinreihe. Basel, 1898. 


KNELL, C. WILHELM. (1.) Ueber Diphenylhexatrien-)-carbonsaure 
und ihre Derivate. (2.) Einige Condensationsreactionen des 
Phenylcrotonlaktons. Munchen, 1902. 


KNICK, REINHOLD. Ueber die Condensation von p-Nitrobenzaldehyd 
mit 2-Picolin und ay-Lutidin. Breslau, 1902. 


KNocH, FRANKLIN Emit. Ueber Cyclohexanone. Gottingen, 1897. 


KNOESEL, CHRISTIAN. Die Einwirkung einiger Antiseptika (Calci- - 
umhydroxyd, Natriumarsenit und Phenol) auf alkoholische 
Garung. (Erlangen). Jena, 1902. 


Kwnoor, EMIL. Ueber (4) Nitro-M-Xylol (2) Sulfonsaure. Freiburg 
ibe nosy. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 309 


KNUEPPEL, LUDWIG CHR. Eine neue Synthese des Chinolins und 
seiner Derivate nebst Beitragen zur Kenntnis der Chinolinderi- 
vate. Rostock, 1899. 


KOBYLINSKI, SIGISMUND. Zur Kenntnis des o-Amidobenzaldehyds. 
Rostock, 1901. 


Kocn, Apo.tF. Uber die elektrolytische Reduktion von Nitrophtal- 
sauren u. Nitrodiphenylen. Giessen, 1goo. 


Kocnu, Ernst. Beitrage zur Einfthrung der Nitrogruppe mittels 
salpetriger Saure. (Basel). Berlin, 1897. 


Kocu, Lupwic. Untersuchungen uber die bisher ftir Oel oder Phloro- 
glucin gehaltenen Inhaitskorper der Fucaceen. Rostock, 1896. 


KocuH, REINHARD. Die Condensation von Salicylsaure mit Formal- 
dehyd und Chloral. Giessen, 1899. 


KOEBNER, MAX. Zur Kenntnis der aromatischen Aldehyde. (Hei- 
delberg). Berlin, 1899. 


KoEcH, PAuL. Ueber die Umlagerung der Isodialursaure zu Dialur- 
saure. Rostock, 1900. 


KaHLER, ALBERT. Recherches sur les chaleurs de formation et de 
décomposition de quelques dérivés trinitrés de la série aromatique. 
Paris, 1901. 


KOHLER, Epwin. Uber einige neue Derivate des Triphenylphosphins. 
Rostock, r1goo. 


KOHLER, ROBERT. Untersuchungen uber die 4-Phenyl-p-Methylcin- 
choninsaure sowie «-Methyl-p-Methylcinchoninsaure und deren 
Derivate. Basel, 1898. 


KOELICHEN, KARL. Diechemische Dynamik der Acetonkondensation. 
Leipzig, 1900. 


KGOLLE, GOTTHOLD. Beitrage zur Kenntnis des Cers. Zurich, 1898. 


KOLLE, MARTIN. Beitrage zur Kenntnis des Hamatins und seiner 
Spaltungsprodukte. Tiibingen, 1898. 


Konic, ALFRED. Synthese von Indazolonen und Triazinen. Berlin, 
1899. 


310 BIBLIOGRAPHY OF CHEMISTRY. 


KOENIG, GEORG. Die Oxydationsproducte der Mercaptursauren. 
(Erlangen). Freiburg i. B., 1887. 


KOENIG, JULIUS. Ueber das Mucodilacton und die Mucolactonsaure. 
Strassburg 1. E., 1901. 


K6nic, WILHELM. Uber das Dilacton der Pulegonmalonsaure. Halle 
ani, 1Q00. 


KONIG, WILHELM. Ueber die Einwirkung von aromatischen Senfolen 
auf Phenole und Naphtole. Heidelberg, rgor. 


KONIG, WILHELM. Zur Kenntniss der Acetylderivate aromatischer 
Thioharnstoffe. (Gottingen). Fulda, rgoo. 


KOPCKE, PAULA. Zur Kenntniss des Para-Brom-Phenylhydroxyla- 
mins. (Bern). Dresden, 1899. 


KOPP, ARTHUR. Ueber Carvonpinakon und Fenchonpinakon. (Er- 
langen). Leipzig, 1899. 


KOEPPEN, ALBERT. Ueber das Nonodilacton. Strassburg, 1902. 


K6pprEN, Orro. 1. Uber fluorierte saure Jodate und tber ein fluo- 
riertes Casiumperjodat. uu. Uber Doppelsalze vom Ferrifluorid 
bezw. Aluminiumfluorid mit Fluoriden zweiwertiger Metalle. 
(Munchen). Leipzig, 1899. 


KORBER, HEINRICH. Ueber intramolekulare Wanderung von Atom- 
gruppen. Wurzburg, 1902. 


KOSTER, RICHARD. Kritische und experimentelle Beitrage zur Kennt- 
nis der Gallenfarbstoffe. Rostock, r1gor. 


KOTHNER, PauL. Das reine Tellur und sein Atomgewicht. Halle a. 
S25, LOOL: 


Korrrnitrz, Curt. Uber die Bildung von Indigo aus Anthranilsaure- 
derivaten. . Halle a. S., 1901. 


KouwAN, Davib. Recherches synthétiques dans la série du carbazol. 
Genéve, 1899. 


KOHEN, WILHELM. Quantitative Trennungen mit Wasserstoffsuper- 
oxyd, Persulfat und Hydroxylamin. Heidelberg, 1902. 


SECTION VIII.—ACADEMIC DISSERTATIONS. ah 


KOHLSCHUTTER, JOHANNES VOLKMAR. Zur Konstitution anorgan- 
ischer Verbindungen. Munchen, 1go2. 


KOHLSCHUTTER, VOLKMAR. Unorganische Hydroxylaminverbindun- 
gen. Munchen, 1899. 


Koun, Huco. Beitrag zum Abbau von Zuckern durch Oxydation. 
(Uber Methyltetrose und 1-Threose.) Berlin, 1902. 


Kok, BERNHARD RICHARD. Ueber Jodoso-, Jodo und Jodiniumver- 
bindungen des 4-Nitro-2-Jodtoluols. Freiburg i. B., 1gor. 


KoLB, HEINZ. Chemische Untersuchung der Eier von Rana tempo- 
raria und ihrer Entwicklung. (Basel). Zurich, 1gor. 


KOLLEGORSKY, WOLDEMAR. Uber AbkOmmlinge des Benzylidenme- 
thylamins. Basel, 1899. 


KOLTSCHARSCH, FRIEDRICH. Beitrage zur Kenuntnis des Formylphe- 
nylessigesters. Wurzburg, Igor. 


KoOpPEN, ALBERT. Ueber die Einwirkung von Saurechloriden auf 
Ketoxime. Erlangen, 1896. 


Korn, A. Ueber Methoden Pepsin quantitativ zu bestimmen. Tu- 
bingen, 1902. 


KORNSTAEDT, ERNST. Ueber einige organische Titan- und Silicium- 
verbindungen. Rostock, 1goo. 


Korven, Hernricu. Uber das »-Monochlor-, das #-Monobrom- und 
das m-Nitro-w-Monobromacetophenonoxim und einige Derivate 
derselben. (Freiburg i. Schw.). Karlsruhe, 1899. 


KOWALEVSKY, WLADIMIR v. Uber wasserige Zinnchloridlosung. 
Breslau, 1902. 


KOWNATZKI, ERWIN. Ueber die Einwirkung von Amidosulfonsaure 
auf Ortho- und Paraanisidin. Erlangen, 1900. 


Krarrr, ALB. Uber Vinylessigsaure (7y-Crotonsaure). Basel, 1899. 


KRAFFT, ERHARD.V. [1.] Ueber einige neue Cumarine aus -Keton- 
saure-Estern und Phenolen. [2.] Ueber Isodicrotonsaure. 
Tubingen, 1902. 


312 BIBLIOGRAPHY OF CHEMISTRY. 


KRAHE, EDUARD. Ueber synthetische Versuche mittels Aluminium- 
chlorid. (Erlangen). Koln, rgor. 


KRAHE, WILHELM. Zur Kenntnis der tertiaren aromatischen Phos- 
phine und Arsine. Rostock, 1900. 


KRAITH, ALFRED. Untersuchungen inder Carvonreihe. Heidelberg, 
1gOo. 


KRAMER, OTTO. Recherches sur un isomére de la phénosafranine. 
Genéve, 1900. 


KRAMERS, G. H. Sur quelques alcaloides de l’opium (papavérine, 
cryptopine, laudanosine, laudanine). Genéve, rgor. 


KRANNICH, CARL. 1. Ueber partielle Racemie. 2. Benzophenon-o- 
sulfosaure und einige ihrer Homologen, Breslau, 1go1. 


KRAus, EDWARD H. Ueber einige Salze der seltenen Erden. Leip- 
Zig, IQOT. 


KRAUSE, MAx. 1. Ueber einige Derivate des m-Oxybenzaldehydes. 
11. Ueber einige neue Oxyazokorper. Heidelberg, 1898. 


Krauss, HANS. Ein Fall von innerlicher Phenol- und Chloroform- 
vergiftung. Munchen, rgor. 


KRECKE, FRIEDRICH. Beitrage zur Kenntnis der Dihydrochinazoline. 
(Erlangen). Wiesbaden, 1899. 


KREICHGAUER, ANDREAS. Ueber den Einfluss von Sauren auf das 
optische Drehungsvermogen von Asparaginlosungen. Mar- 
burg, 1899. 


KRELL, HANS. Ueber die Einwirkung von Halogenalkylen auf die 
Alkalisalze der Amidophenole und Amidobenzolsulfosauren. 
Erlangen, 1901. 


KREUTER, OTro. Beitrage zur Kenntniss des Parachlormetanitro- 
chinolins und der Ortho- und Ana-sulfonsauren des Parachlor- 
chinolins. (Freiburgi. B.). Leipzig, 1895. 


Krey, Cary. Ueber die Einwirkung von Aldehyden und Ketonen 
auf die Thiosemicarbazide. Erlangen, 1899. 


Te 


SECTION VIII.—ACADEMIC DISSERTATIONS. 213 


KRIEGER, H. T. Ueber die Darstellung krystallinischer thierische1 
Eiweissstoffe. Strassburg, 1899. 


KRIEWITZ, OSCAR. Ueber Addition von Formaldehyd an einige Ter- 
pene. Breslau, 1899. 


KROHNKE, Orro. Chemische Untersuchungen an vorgeschichtlichen 
Bronzen Schleswig-Holsteins. Kiel, 1897. 


KROMSCHRODER, GEORG. Synthetische Versuche in der Chinazo- 
linreihe und Beitrage zur Kenntniss des p-Oxy-m-dibrombenz- 
aldehyds. Erlangen, 1896. 


Krostewitz, WALTER. Uber para-Aethylchinaldin. Freiburg i. B., 
1902. 


KrUGENER, Rupo._r. Uber Ketobromide und Ketochloride aus Dioxy- 
und Diamidodiphenylmethan. Marburg, 1898. 


KrtGER, Ernst. Synthese und Verhalten der Toluyldimethy lessig- 
saure. (Gottingen). Melle i. Hann, 1go2. 


KrUGER, GERHARD. Ueber die Einwirkung alkoholischer Kalilauge 
auf die Ester halogensubstituierter ungesattigter Sauren. (Ver- 
suche zur Gewinnung von Allencarbonsauren.) Munchen, 


IQOl. 


KrticerR, R. Die Condensation der permanenten Gase. Stralsund, 
1900. 4to. 


Kriss, GERHARD. Untersuchungen tber das Atomgewicht des 
Goldes. Munchen, 1886. 


KUCHENBECKER, ApoLF. Uber die Einwirkung von Chlorkalk auf 
oD 
Diazo- und Isodiazoverbindungen. Marburg, 1902. 


KULLENBERG, ALBERT. Uber die drei Nitrobenzaldiphenylitacon- 
sauren, ihre Synthese und ihre Umwandlungsprodukte. Leip- 


zig, IQOI. 


Kiispert, FRANz. Versuche zur Darstellung neuer Metallverbin- 
dungen des Acetylens und Benzols. Nebst einem Anhang: 
1. Uber die Einwirkung von Hydroxylamin auf Calciumearbid, 
1. Eine Methode zur massanalytischen und gasometrischen 
Bestimmung von Hydroxylamin und Hydrazin. Munchen, 


1808. 


314 BIBLIOGRAPHY OF CHEMISTRY. 


Ktrrner,S. Ueber Chinazolin- und Indazolsynthesen. (Erlangen). 
Heidelberg, 1891. 


KUFFERATH, AuGustT. Das Hydrazid der (3)-Pyrazolonessigsaure. 
(Heidelberg). Bonn, 1899. 


KUHLMANN, HEINRICH. Beitrage zur Kenntnis des 3.4.5. Trichlor- 
anilin’s und des meta-para-ana-Trichlorchinolin’s und ihrer De- 
rivate. Freiburg 1. B., rgoo. 


Kuun, C. Ein Beitrag zur Geschichte der Acetylen-Industrie. Mtn- 
chen, 1901. 


KULLHEM, HENRIK AuGUST. Om isononylamid och isononylsyra. 
Helsingfors, 1874. 


KUNCKELL, FRANZ. Synthese substituierter Imidazole. Rostock, 
1902. 


KUNHEIM, EK. Ueber die Einwirkung des Lichtbogens auf Gemische 
von Sulfaten mit Kohle. Berlin, 1900. 


KUNLIN, JuLIuS. Ueber eine merkwurdige Umwandlung einer a-Ke- 
tonsaure in die zugehorige v-Amidosaure. Strassburg, 1899. 


KUNTZE-FECHNER, JOHANNES MARTIN. Uber eine Darstellung des 
benachbarten Triphenylathans und uber die Einwirkung von 
Benzol auf Methylchloroform in Gegenwart von Aluminium- 
chlorid. Leipzig, 1902. 


Kunz, M. A. Untersuchungen uber Phenanthren. Berlin, 1902. 


KUNZE, JOHANNES. Uber die Einwirkung von schwefliger Saure und 
Kupferpulver auf Nitrodiazobenzole und Azodiazobenzol resp. 
Toluol. — Uber die Bildung von Binitrokresolen bei der Nitra- 
tion des Reintoluols. (Basel). Freiburg i. Br., 1899. 


KUPFFENDER, ALFRED. Ueber o-Methylchinaldin und «-o Dimethy]- 
chino-a = p-chinolin. Freiburg i. B., 1900. 


Kurtz, WILHELM. Ueber Pseudophenylessigsaure. (Kiel). Tubin- 
gen, 1896. | j 


KuUSCHEL, FRIEDRICH. Zur,Kenntnis des o-Chlor-allo-m-Bromanilins 
und des o-Chlor-ana-Bromchinolins. Freiburg i. B., 1goo. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 3I 


on 


LAAN, BERNHARD VAN DER. Ueber die Hydrazide und Azide von 
Alkylglycolsauren. Heidelberg, 1902. 


LABAND, lL. Studien uber die Bedeutung der Elektrolyse in der fo- 
rensen und Nahrungsmittelchemie. Mitinchen, 1gor. 


LABHARDT, HANS. Zur Kenntnis der EKinwirkung von einigen Deri- 
vaten der Kohlensaure auf Abkommlinge des Phenylhydrazins. 
(Zurich). Basel, 1899. 


Lacu, THEODOR. Ueber eine neue Diphenylmethandicarbonsaure. 
Greifswald, 1899. 


LACZKOWSKI, LupwiIk von. Zur Kenntnis der Carbindogenide. 
Freiburg, (Schweiz), 1898. 


LADEWIG, Louis. Ueber die Einwirkung von Pyrophosphorsaure- 
chlorid und Phosphorpentoxyd auf Amine der aromatischen 
Reihe. Rostock, 1896. 


LApiscH, Cari. Uber die Hexahydro-p-Benzylamincarbonsauren. 
Munchen, 1899. 


LAER, CARL VON. Untersuchungen uber die Natur der Fettkugelchen 
sowie tiber den Einfluss ihrer Grosse auf die chemischen Eigen- 
schaften des Butterfettes und auf den Butterungsvorgang. 
(Leipzig). Herford, 1897. 


LAFOURCADE, A. Contribution a l'histoire générale de la pharmacie, 
en particulier a l’histoire de la pharmacie toulousaine. Tou- 
louse, 1899. 


LAGERMARCK, BERNDT HERMAN. Om broms inverkan pa brandvins- 
syra. Helsingfors, 1868. 


LaGuTT, JAN. Beitrage zur Kenntnis des 4-Phenylhydroxylamins. 
Zurich, 1899. 


LAMBLING, EUGENE. Action de l’isocyanate de phényle sur quelques 
oxyacides et de leurs éthers. (Paris). Lille, 1902. 


LAMoUROUX, FERNAND. Solubilité dans l'eau de quelques acides 
benzoiques monosubstitués. Montpellier, 1900, 


316 BIBLIOGRAPHY OF CHEMISTRY.: 


LANDAU, JOSEF. Ueber die Ester und Indonabkommlinge der Coche- 
nillesaure, sowie uber einige Indonderivate aus der Hemipin- 
saure. Berlin, 1900. 


LANDENBERGER, ALBERT. Ueber Derivate des p-Dichlorjodbenzols 
mit mehrwertigem Jod. Freiburg i. B., rgor. 


LANDSBERGER, SIEGFRIED. Ueber die Darstellung von Triathyl-p- 
Toluidin und Triathyl-m-Xylidin, sowie tiber einige neue Deri- 
vate von Orthophenetedin und Orthoanisidin. Heidelberg, 
Igoo. 


LANG, Jou. Ros. Toxsras. Om salpetersyrliga salter. (Upsala). 
Stockholm, 1857. 


LANG, Ortro. Ueber Produkte der alkalischen Hydrolyse des Blutal- 
bumins (Erlangen). Berlin, 1899. 


LANG, WALTHER. Beitrage zur Kenntnis des in der Seitenkette mo- 
nosubstituierten o-Methylchinolins. (Freiburg i. B). Ems 
[1898]. 


LANGBEIN, GEORG. Beitrage zur Kenntnisder Amalgame. | Konigs- 
berg, 1900. 


LANGE, HEINRICH. Beitrage zur Kenntnisder Pyrrole. Jena, 1gor. 


LANGE, Orro. Zur Constitution des Chinophtalons und Chinophta- 
lins. (Preisgekront). Rostock, rgoo. 


LANGE, WILHELM. Uber Halogenderivate der p-Oxyphenylessigsaure. 
Marburg, 1goo. 


LANGGUTH, FRIEDRICH Orro. Beitrage zur Kenntniss der p-Bibrom- 
cymolsulfonsaure. Freiburg 1-B., 1886. 


LANGGUTH, WERNER. 1. Ueber das Verhalten des Goldes im Chlor- 
strom als die Ursache der Goldverluste beim chlorierenden 
Rosten goldhaltiger Erze mit Kochsalz. 11. Ueber a-Methyl-e- 
oxyadipinsaure und die Produkte ihrer trockenen Destillation. 
(Basel). Freiburg i. Br., 1807. 


LANSER, THEODOR. Ueber Condensationen der Phenylpropiolsaure 
und ihrer Dibromide, sowie tiber einige Derivate des Dibromin- 
dons. Berlin, 1900. 


SFCTION VIII.—ACADEMIC DISSERTATIONS. 317 


LANWER, WILH. Versuche uber die Konservierung des frischen 
Fleisches mit Formaldehyd-Gelatine. (Freiburg). Bremen, 
1899. 


LAPRAS, JACQUES. Etude de quelques combinaisons moléculaires de 
la diphénylearbazide. Lyon, 1902. 


LARSEN, EINAR. Ueber p-Xylyl-Phenyl-Keton und seine Ueber- 
fuhrung in s-Methylanthracen. Freiburg i. B., 1886. 


LASKE, Vicror. Ueber die Einwirkung von Hydroxylamin und 
Saurehydraziden auf Carbodiphenylimid, Carboditolylimid, 
Phenyleyanamid und Dicyan. (Heidelberg). Wien, rgor. 


LASSERRE, J. Action de l’acide o-amino-benzoilique sur la mono- et 
la dichloroquinone. Montpellier, 1897. 4to. 


LaucH, RICHARD. Ueber die Einwirkung von unterchloriger Saure 
auf einige organische Substanzen. Munchen, 1887. 


LAupon, Karu. Uber y»-a-Di-Phenyl-f-Athyl Imidazole, deren Ho- 
mologe, und einige ketosubstituierte Benzamidine. Rostock, 
1900. 


LAUENSTEIN, Orro. Uber Fluorjodate, Fluormanganite und tiber die 
Einwirkung von Fluorwasserstoffsaure auf Wismutsaure bezw. 
Kaliumbismutat. (Munchen). Leipzig, 1899. 


LAUFFER, Er1IcH. Zur Kenntnis des Phellandrens. (Gottingen). 
Hildesheim, 1900. 


LAUREL, PAUL. Surl’équilibre des systemeschimiques. (Bordeaux). 
Tours, 1900. 


LAURENT, CHARLES. De l’action du sulfate chromeux sur les sulfates 
métalliques. (Paris). Rennes, 1901. 


LAUTERWALD, FRANZ. Das Diphenyltolylarsin und einige Derivate 
desselben. Rostock, 1897. 


LAVAL, H&LEN. De Il’action du noir animal sur les solutions d’alca- 
loides et de leurs sels. Montpellier, 1900. 


LEBEAU, PauL. Le silicium et ses combinaisons artificielles. Paris, 
1899. 


318 BIBLIOGRAPHY OF CHEMISTRY. 


LEBEAU, PauL. Sur la préparation et les propriétés des arséniures 
alealino-terreux. Paris, 1899. 


Le BLANC, M. Darstellung des Chroms und seiner Verbindungen mit 
Hiilfe des elektrischen Stromes. Halle, 1902. 


LECLAIR, EpMoND. Histoire de la pharmacie a Lille de 1301 a l’An 
XI (1803). Etude historique et critique. Lille, 1900. 


LEDDERBOGE, HERMANN. - Ueber Xylidin und Pseudocumidinsulfon- 
sauren. Rostock, 1886. 


LEEUWEN, J. H. K. vAN. Ueber die Spaltung von Seignettesalz und 
der entsprechenden Ammonium Verbindungen. (Basel.) Am- 
sterdam, 1897. 


LEFEVRE, JULIEN. Liquéfaction des gaz. Paris, 1899. 


LEHMANN, Ericu. Ueber eine neue Additionsreaction der Alkylen- 
oxyde. Berlin, rgor. 


LEHMANN, Louis. Ueber die Einwirkung von Phenylacetylen auf. 
Diazoessigester. Kiel, 1896. 


LEHMANN, Martin. 1. Uber Bisazoxyessigsaure, Bisazoxymethan 
und Hydraziessigsaure. 2. Uber Derivate des Isodiazomethans. 
3. Uber nitro-saminsaure Salze. Die Zwischenprodukte zwischen 
Nitroso- und Diazo-Korpern. Wurzburg, 1gor. 


LEHMANN, Paut. Uber die Einwirkung von Natriumathylat und 
Alkalien auf Arsenpentasulfid. (Munchen). Leipzig, rgor. 


LEHMANN, THEODOR. I. Ueber Erdolbildung. 1. Verhalten der 
Grenzkohlenwasserstoffe gegen Schwefelsaure. Freiburg, 
(Schweiz), 1897. 


LEHMANN, WILLY. Beitrage zur Kenntnis der Acetalisierung bei den 
Aldehyden und Diacylmethanen. Kiel, 1902. 


LEHNERT, HERMANN. I. Ueber den toxicologischen Nachweis kleiner 
Mengen Quecksilber. 11. Die Sauerstoff- Verbrennungsmethode. 
iI. Quantitative Bestimmungen mit Wasserstoffsuperoxyd. 
Iv. Ueber p-Xylol und dessen Derivate. (Heidelberg). Leip- 
g, 1896. 


Zig 


SECTION VIII.—ACADEMIC DISSERTATIONS. 319 


LEIDEL, LEONHARD. Ueber die Einwirkung von Phosphorpenta- 
bromid auf N-alkylierte Pyridone und Chinoline. Erlangen, 


1899. 


LEIGNES-BAKHOVEN, G. H. LE ene bladzijde uit de warenkennis onzer 
gewichtigste voedingsmiddelen. Deventer, 1902. 


LEIMBACH, ROBERT. Ueber das Hydrazid der Brenzschleimsaure. 
Heidelberg, 1900. 


LEISSE, Fritz. Ueber die Einwirkung von Brom auf p-Oxyzimmt- 
saure. Marburg, 1899. 


LEIXL, OTro. Zurchemischen Charakteristik der Malagaweine. Ein 
Beitrag zur Beurteilung d. Stiss- u. Stidweine. (Miinchen). 
Regensburg, 1899. 


LEMME, WALTHER. Uber die Wirkung von Ionen auf den Dampf- 
strahl und die Grosse der von ihnen mitgefiihrten Ladungen. 
Greifswald, tgo1. 


LENECEK, O. Der Torf und die moderne Torf-Industrie.  Briinn. 
1899. 


LENORMAND, CAMILLE. Sur de nouveaux composés contenant un 
métal et plusieurs halogénes différents. (Paris). Tours, 1899. 


LENTZ, Fritz. Ueber Dioxysauren und ein Dilacton aus dem Ace- 
tonylaceton. Strassburg i. E., 1gor. 


LEPEL, VICTORVON. Ueber einige gemischte aliphatische sekundare 
Amine und Derivate derselben. Rostock, 1897. 


LEPERE, EriIcH. Ueber drei isomere Oxyvalerolactone und ihre 
Umwandlung in Laevulinsaure. Strassburg, 1900. 


LEROY, EMILE. Recherches thermochimiques sur les principaux alca- 
loides de l’opium. Paris, 1900. 


LESER, G. Contribution 4 l'étude des cétones incomplétes. Lyon, 
1899. 4to. 
LESINSKY, JOSEPH. I. Zur Kenntnis der Thoriumverbindungen. 11. 


Uber quantitative Metalltrennungen durch Wasserstoffsuper- 
oxyd. (Bern). 2. p. . ad. [1898]. 


320 BIBLIOGRAPHY OF CHEMISTRY. 


LESSING, RupoLtF. (1) Uber 1.4-N-Methylpyrrolidindicarbonsaure. 
(2). Uber eine Bildung von Phenylcyclohexan aus Chinit. 
Munchen, 1902. 


LETTERMANN, WILHELM. Versuche uber Erzeugung von Wasserstoff 
aus Eisen und Wasser. (Giessen). Darmstadt, 1895. 


LEUPOLD, ERNST. Uber einige Derivateder Phtalsaure. Basel, 1897. 


LEUSCHER, ERNST. Ueber die Halogenalkylate der a- sowie a-o-sub- 
stituirten Cinchoninsauren und ihrer wichtigsten Derivate. 
Freiburg 1. B., 1896. 


LEVI, RoBERT. Synthese des 2-Oxyflavons. Bern, 1899. 


LEVIN, WoLF. Ueber Umlagerungsproducte symmetrischer di-para- 
halogenirter Hydrazobenzole. Berlin, 1900. 


LEVINSTEIN, Epwin. Uber einige Kondensationsprodukte des Athyl- 
methylketons. Berlin, 1902. 


LEVINSTEIN, HERBERT. Ueber die Einwirkung von Diazobenzol auf 
Nitromethan. Zur Kenntniss von Nitroformazyl und Nitro- 
formaldehydphenylhydrazon. (Bern). Berlin, rgor. 


Levy, ALBERT. Recherches sur un nouvel isomére de la rosinduline. 
et quelques-uns de ses dérivés. Genéve, Igo1. 


Levy, Louis. Ueber stereoisomere Copellidine und uber die Oxyda- 
tion von racemischem Copellidin. mit Wasserstoffsuperoxyd. 
(Freiburg, Schweiz). Berlin, 1897. 


Levy, PAu, Ernst. Beitrage zur Kenntniss der Aldehyde mit dop- 
pelter und dreifacher Kohlenstoffbindung. (Munchen). Mainz, 


1897. 


LEWIN, Isaac. Beitrage zur Kenntnis der Isomerie der Formylver- 
bindungen. Heidelberg, 1898. 


LEWINTHAL, M. Ueber das Gummigutti. Bern, 1900. 


LEWKOwITSCH, J. Laboratoriumsbuch fur die Fett- und Oelindustrie. 
Braunschweig, 1902. 


LEYDEN, Paun. Zur Kenntnis des Dimethylanilinoxyds und des 
Dimethylparatoluidinoxyds. (Bern). Leipzig, 1900. 


oO 


SECTION VIII.—ACADEMIC DISSERTATIONS. 321 


LICINSKI, HIPOLIT. Beitrage zur Kenntnis der Pyrazolonfarbstoffe. 
Bern, 1898. 


LickrotH, Georc. Uber die Abspaltbarkeit von Substituenten aus 
dem Benzolkern. Heidelberg, rgoo. 


LIEBERMANN, HANS. Untersuchungen tiber den Farbstoff der Coche- 
nille. Berlin, 1899. 


LIEBERMANN, WILLY. Beitrage zur Frage uber die Bestimmung von 
geringen Mengen Kuhbutterfett in der Margarine. (Rostock). 
Berlin, 18go. 


LiEBIG, HANS FREIHERR VON. Uber den Aldehyd der Adipinsaure. 
Munchen, 1899. 


LIEBKNECHT, OTTo. Ueber die Sauerstoffsauren des Iods. Berlin, 
1899. 


IiecK, Hans. Uber einige Derivate des Mesityloxyds. (Basel). 
(Aachen ?), 1g00. 


LIEDTKE, MAx. Ueber o-a-Dimethylchinaldin. Freiburg i. B., 1go02. 


LINDE, RICHARD VONDER. Uber Oxydations- und Reduktionsketten. 
Marburg, 1902. 


LINDENBAUM, SIMON. Ueber die Einwirkung von 2.3-Dibrom-a-naph- 
tochinon auf o-, m- und p- Phenylendiamin, sowie uber einige 
Derivate des 4, 3-Naphtophenazins. Berlin, 1gor. 


LINDENBERG, EUGEN. Ueber die Carbonate der drei Dioxybenzole. 
Munchen, 1898. 


LINDENBERG, WILLY. Beitrage zur Kenntniss des p-Xylylhydrazins, 
des Pikryl-, o-p-Dinitrophenyl- und 2-Nitro-5-chlorphenyl-p- 
Xylylhydrazins und der Derivate der letzteren. Freiburg i. B., 
IgOo. 


TnptT, Louris. Ueber die Einwirkung von Alkalipersulfat auf Kohlen- 
hydrate und sechswertige Alkohole. Ueber die Einwirkung 
von Alkalipensulfat auf die Harnsauregruppe. Lausanne, 1808. 


LINGENBRINK, EDMUND. Ueber Hydrazone der Dithiokohlensaure- 
ester. Erlangen, rgor. 


21 


~ 


322 BIBLIOGRAPHY OF CHEMISTRY. 


LINGG, FERDINAND. Uber j-Isophenylessigsaure. (Titibingen). 
Munchen, 1808. 


LINNEMANN, FRIEDRICH. Beitrage zur Kenntnis der Indulinderivate. 
Erlangen, 1899. 


LIOTARD, EK. Notesdechimie. (Matiére médicale, histoire naturelle. ) 
Nice, 1899. 


LIPCZYNSKI, ERICH. Ueber die Reductionsproducte des Carvons. 
Gottingen, 1897. 


LIPINSKI, PAuL. Uber n-Octylverbindungen. Breslau, 1902. 


LITTERER, Gustav. Uber Oxyarylphtalide. Freiburg, (Schweiz), 
IQOl. 


Lospeck, ARTHUR. Beitrage zur chemischen Kenntnis der Flores- 
Koso. Leipzig, 1901. 


LopTEeR, WILHELM. Ueber die ‘‘ Einwirkung von Natrium auf aro- 
matische Nitrile und aromatische Kohlenwasserstoffe und uber 
den Aldehyd der « Naphtoesaure’’. Munchen, 1887. 


LokBE, RICHARD. Beitrag zur Kenntnis der Zink- und Cadmium- 
cyanide. (Berlin). Jena, (1902). 


LOEBELL, WILLY. 1. Ueber die Oxydationsprodukte reiner Palmitin- 
saure durch Salpetersaure. ul. Darstellung der Adipinsaure 
auf elektrosynthetischem Wege. Tubingen, 1896. 


LOHR, Hans. Beitrage zur Kenntnis des Carvons und Encarvons. 
Gottingen, 1898. 


LOLoFF, CARL. Ueber p-Trianisyl- und p-Triphenetylstibin und einige 
ihrer Derivate. Rostock, 1897. 


LORCHER, G. Ueber den Einfluss von Salzen auf die Labwirkung. 
Tubingen, 1897. 


LOSCHER, Pau. Ueber N-Alkyl-Aldoxime und- deren Spaltungs- 
produkte. (Erlangen). Leipzig, 1899. 


LOw-BEER, OSKAR. Studien tuber die Constitution der Oxyazokorper. 
Heidelberg, tgor. ; , 


or 


SECTION VIII.—ACADEMIC DISSERTATIONS. 323 


LOEWENSTAMM, WILLY. Ueber Metallsalzverbindungen des Schwefel- 
harnstoffs, ein Beitrag zur Kenntnisder komplexen Verbindungen 
einwertiger Metalle. Berlin, tgor. 


LOWENSTEIN, BERNH. Uber einige Derivate des Phenanthrens. 
Zurich, 1808. 


Lowy, EmIL. Zur Synthese aromatischer Aldehyde. Heidelberg, 1898. 
LOwy, MAx. Ueber neue Derivate des Amarins. Freiburg, i. B., 1887. 
Lowy, RoBertT. Ueber Flavon Derivate. (Basel). Wien, 1897. 


LOHOFER, WILHELM. Uber die Untersuchung und technische Be- 
handlung von Gemengen der Karbonate, Silikate, Hydrate und 
Sulfide des Natriums. Zurich, rgor. 


LOMMEL, WILHELM. ‘‘ Beitrage zur Kenntnis der Aldoxime und 
ihrer Umlagerung durch Fluorwasserstoff.’’ Leipzig, 1902. 


Lonc, GASPARD. Sur quelques dérivés aromatiques du_ pyrrol. 
Genéve, 1897. 


LONNES, CARL. Beitrag zur Kenntnis der Benzilsaure, der Pinako- 
line, des Biphenylbiphenylen- und Dibiphenylenathans sowie 
des unsymmetrischen Biphenylbiphenylenathans. Rostock, 


1897. 
Loo, HENRI VAN. Ueber das 3-Dichinolylin. Munchen, 1885. 


LORENZEN, FERDINAND. Ueber Hydrazide von Sulfosauren. Kiel, 
1896. 


LossEN, Orro. Beitrage zur Kenntnis des Camphorylhydroxylamins. 
Konigsberg i. Pr., 1902. 


Lossow, Emin. Ueber einige Derivate der Cinchoninsaure. Mun- 
chen, 1900. 


LOTTERMOSER, A. Ueber anorganische Colloide. Stuttgart, 1901. 


LUBBERGER, Hans. Untersuchungen tuber Chinolinkarbonsaure- 
Alkylderivate. Freiburg i. B., 1896. 


Lusiin, ALFRED. Ueberdie drei Nitrobenzalhydrazine. Heidelberg, 
1900. 


324 BIBLIOGRAPHY OF CHEMISTRY. 


Luc, ARMAND DE. Zur Kenntnis der Hydroxylamin- und Ammoni- 
akverbindungen der Metalle. (Tubingen). Munchen, 1goo. 


LupEwIG, HANS. Beitrage zur Kenntnis der Brenzkatechinessigsaure. 
(Rostock). Dresden, 1899. 


Lupwic, ALBERT. Uber das 2-Bromflavon. Bern, 1898. 


Lupwic, Kurr. Uber Nitro- und Amidoverbindungen des Triphenyl- 
und Tritolylarsins. (Rostock). Leipzig, 1gor. 


LiippE, FRIEDRICH. Uber neue Abbauprodukte der Pulegonsaure. 
(Gottingen). Weimar, 1899. 


Lipers, M. Ueber einige Aminoverbindungen der Puringruppe. 
Berlin, 1899. 


LiHpER, Ernst. Uber den Einfluss von Kernsubstituenten auf die 
Reaktionsfahigkeit aromatischer Aldehyde und Ketone. Greifs- 
wald, 1902. 


Livrcert, Apoir. Uber die Einwirkung von Chlorkohlensaureester 
und Chloressigsaureester auf «-Benzyl- und a-Athylphenylhy- 
drazin. Rostock, 1897. 


LUrrcEeN, Gustav. Ueber die Anlagerung von Blausaure an Benzal- 
malonsaureathylester und tiber die Einwirkung von Ammoniak 
auf Cyanbenzylmalonsaureester. Bonn, 1899. 


LuMMERZHEIM, Max. Uber Kondensationsprodukte von Hydrazo- 
benzol mit aliphatischen Aldehyden. Leipzig, 1899. 


LUNDAHL, WiLH. K. Om betahexylacetattikester och betahexyl- 
malonsyreester jemte deras derivater. Helsingfors, 1881. 


LURIE, MARK. Ueber a-Aethyl s-oxybuttersaure und ihre Spaltungs- 
produkte. Strassburg i. E., 1902. 


Luscu, Orro. Ueber die Konstitution der Einwirkungsprodukte der 
salpetrigen Saure auf Thiosemicarbazide. Erlangen, 1899. 


LUTHER, R. Studien tiber umkehrbare photochemische Processe. 
Leipzig, 1900. 


Lutz, OSKAR J. Uber die Einwirkung von Ammoniak und Aminbasen 
auf Halogenbernsteinsauren. Rostock, 1899. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 


325 


Lux, MICHAEL. Ueber Keto- und Hydroxylactone. Strassburgi. E., 
1898. 


MAARSEVEEN, GERTRUIDA W. P. VAN. Ueber die Beziehung zwischen 
Losungswarme, Loslichkeit und Dissocionsgrad.  (Ztirich). 
Amsterdam, 1897. 


MAAss, EMIL. Einwirkung von Wasserstoffsuperoxyd auf Tetra- 
hydrochinolin und Tetrahydroisochinolin. (Freiburg, Schweiz). 
Berlin, 1897. 


MAass, THEODOR A. Studien tiber die Bestandigkeit komplexer 
Anionen. (Basel). Freiburg in Baden, 1go1. 


MAASSEN, ALBERT. Ueber einige vom m-Toluilendiamin sich ablei- 
tende Azo- und Diazoverbindungen. Bonn, 1885. 


MACINTYRE, ALFRED E. Ueber einige neue Basen der Camphergruppe. 
Jena, 1900. 


MAEHLY, PAuL. Beitrage zur Kenntnis der Diphenylaether und 
einige Analoga. Basel, 1898. 


MAIBORN, ALFRED. Zur Kenntnissder Moleculargrosse anorganischer 
Salze in organischen Losungsmitteln. Zurich, 1898. 


MAIER, J. Studien ttber Ringcondensationen. Braunschweig, 1gor. 


MAISEL, WILHELM. Kritische Studien tuber den Nachweis der Cyan- 
verbindungen in forensen Fallen. (Erlangen). Munchen, 


1895. 


MAJjEwSKI, IGNaz Junius. Uber Oxydation mittels Kaliumperman- 
; ganat einiger Verbindungen der Campher-Reihe sowie ein 
Beitrag zur Constitution des Camphens, Camphers und der 
Camphersaure. Leipzig, 1898. 


MAJEWSKI, KARL von. Beitrag zur Kenntnis der Diazoimidobenzol- 
derivate. Basel, 1898. 


Marzot, A. Sur les causes de la présence de la mannite dans le vin 
et sur les moyens de l’y doser. Montpellier, 1898. 


MALDES, FRANCOIS. Etude sur la solubilité du sulfate de cuivre en 
présence des sulfates de: ammoniaque, potasse, soude, fer et 
alumine (Mélanges en proportions équimoléculaires). Mont- 
pellier, 1gor. 


320 BIBLIOGRAPHY OF CHEMISTRY. 


MALMEJAC, DENIS-JEAN-MARIE-FRANCOIS.. Contribution a 1’ étude 
chimique des matieres organiques de eau. Nancy, 1900. 


MAMLOCK, LEONHARD. © Ueber alkylirte Hydroxylamine. Berlin, 
IgOl. 


MANASSEWITSCH, EFIME. Beitrage zur Kenntnis der Molybdate des 
Zinks und Cadmiums. Bern, 1goo. 


MANGET, CHARLES. Contribution a 1’étude de la chimie industrielle 
des farines et particuli¢rement du gluten et del’acidité. (Nancy). 
Nantes, 1901. 


MANGLER, GEORG. Ueber das sogenannte Aethenyltrisulfid (Tetra- 
aethenylhexasulfid ) und einige seiner Derivate. Freiburg i. B., 
1900. 


MANN, EUGEN. Ueber einige Abkommlinge des Nitroparaphenylen- 
diamins. Tubingen, 1897. 


MANN, GusTAv. Kryoskopische Untersuchungen. Heidelberg, rgor. 


MANN, KARL. Ueber quantitative Bestimmung aetherischer Oele in 
Gewuerzen. Wurzburg, rgoo. 


MANNHEIM, Emit. Ueber die Einwirkung von Iodalkylen auf Queck- 
silberantimonid. Bonn, 1go0o. 


MANOUKIAN, WAHAN. Ueber die Einwirkung des p-Xylylenbromids 
auf einige primare, secundare, tertiare Amine und Alkaloide. 
Breslau, rgot. 


MANTHEY, WILLY. Ueber die Condensation von «-Bromallozimmt- 
saure, sowie tiber die Constitution des Truxons und seiner 
Derivate. Berlin, 1900. 


MARBURG, EDUARD C.  Beitrage zur Kenntnis der Quecksilberstick- 
stoffverbindungen. Mtinchen, 1899. 


MARC, ROBERT. Die Kathodoluminescenz-Spektren der seltenen Erden 
und Untersuchungen uber die Erden der Yttergruppe. Miin- 
chen, 1902. 


Marcu, F. Action des éthers et cétones monohalogénes sur |’ acetyl- 
acétone. Paris, rgo2. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 327 


MARCUSE, ARTHUR. Zur Stereochemie der Piperidinreihe. Rostock, 
[igor]. 


Maric, ALBERT. Uber einige Akridiniumfarbstoffe. (Basel). Genf, 
Igor. 


MARIENHAGEN, GEORG. Ueber die Einwirkung von Brom und Sal- 
petersaure auf Thiophensulfonsauren und einige Condensations- 
produkte des Thiophens. Rostock, 1897. 


MARONNEAU, GEORGES. Sur la préparation et les propriétés de 
quelques phosphures métalliques 4 haute température. Paris, 
1899-1900. 


MARTENS, PAuL. . Uber die o-Xylolphtaloylsdure und die Phtaloyl- 
phtalsaure. Greifswald, 1goo. 


MarTIN, LEon. Action réductrice de l’aluminium sur les chromates 
métalliques. Lyon, 1902. 


MarTrFus, ISRAEL. Zur Kenntniss der Reaction zwischen Hydroxyla- 
min und ungesattigten Ketonen. Berlin, 1899. 


Maris, M. Recherches sur quelques dérivés de la 6 naphtoquinone et 
sur la constitution du dinitro-3-naphtol. Genéve, 1899. 


MATTHES, HERMANN. Beitrage zur Kenntnisder Hydramine. Jena, 
1899. 

Matz, Georc. Einwirkung von aromatischen Amidohalogenketonen 
auf Benzamidin. Rostock, Igor. 


MAUCH, RicHARD. Ueber physikalisch-chemische Eigenschaften des 
Chloralhydrats und deren Verwertung in pharmaceutisch-che- 
mischer Richtung. Strassburg i. E., 1898. 


MAuk, AnTON. Untersuchungen tiber Meta-Xylidinsulfosaure. Mar- 
burg, 1902. 
Mavuz, THEODOR. Ueber einige Derivate des Triphenylmethans und 


Trinitrotriphenylmethans. Tubingen, 1896. 


May, Max von. Ueber die Einwirkung von m- und p- Oxybenzaldehyd 
auf Indandion. Bern, 1897. 


MAYER, BERTRAM. Ueber stereoisomere Phenylglycerinsauren. 
(Basel). Munchen, 1898. 


328 BIBLIOGRAPHY OF CHEMISTRY. 


Maver, Jo. Uber Metalltrennungen in alkalischer Losung durch 
Wasserstoffsuperoxyd und durch Hydroxylamin. (Heidel- 
berg). Karlsruhe, 1898. 


MAYER, R. Beitrag zur Aufklarung der Constitution mehrfach 
nitrirter Anile: Ueber 2- und 7-Dinitromethyltoluidin. Berlin, 
1goo. 


Mayr, Ernst. Ueber einige Derivate der Dibenzalpropionsaure. 
Munchen, 1899. 


MAVRHOFER, FRIEDRICH MAx. Ueber das Oxaminocarvoxim und 
seine Ueberfuhrung in Dihydrocarvyldiamin. Berlin, 1899. 


MEBOLD, CHRISTOPH. Bestimmung von Metallspuren in Nahrungs- 
und Genussmitteln durch Electrolyse. Wurzburg, rgor. 


MECHLENBURG, HERMANN. Untersuchungen uber p-Diamidostilben 
und p-Dioxystilben. Marburg, rgoo. 


MEDER, OSKAR. Beitrage zur Kenntnis der Pyrazolgruppe. Jena, 
IgOl. 


MEGERLE, WILHELM. Uber aromatische Ortho-Phosphorsaureester 
und tuber Aethylendiamin-Additionsprodukte an Salze zwei- 
wertiger Metalle. (Ztrich). Saalfeld, 1goo. 


MEHNER, H. Ueber Abkommlinge der Anthranilsaure. Dresden, 
Igol. 


MEHNER, Hans. Uber die Kuppelung der Toluidine mit Diazover- 
bindungen. Ein Beitrag zur Kenntniss d. Diazoaminoverbin- 
dungen. (Rostock). Leipzig, 1902. 


MEHRING, WILHELM. Versuche zur elektrochemischen Oxydation 
organischer Stoffe. Giessen, 1902. 


MEIGEN, WILHELM. Beitrage zur Kenntniss des kohlensauren Kalkes. 
Freiburg i. B., 1902. 


MEIGEN, WILHELM. Ueber Nitroderivatedes Azophenylens. Beitrage 
zur Kenntniss der sogenannten Azine. Freiburg i. B., 1896. 


MEIMBERG, ENGELBERT. Ueber die Einwirkung von Brom und 
Chlor auf Dioxydiphenyltrichlorathan und Dioxydiphenyltri- 
bromathan. Marburg, rgor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 329 


MEISENHEIMER, JAKOB. Ueber Additionserscheinungen bei mehrfach 
ungesattigten Carbonsauren. Mtinchen, 1899, 


MEISER, GEORG WILHELM. Neue Derivate des Cyclopentans und 
des Dipentamethenyls. Leipzig, 18098. 


MELCHER, MAx. Uber die Einwirkung von Kohle und Schwefel auf 
die Sulfate des Natriums, Kaliums und Aluminiums. (Bern). 
Berlin, rgor. 


MELCHIKER, PAUL. Ueber ein Chlorphosphin des o-Chlortoluol und 
uber die Nitro- p-tolylphosphinsauren. Rostock, 1898. 


MELSBACH, HEINRICH. Ueber die Einwirkung von Alkalien auf 
aromatische Saurehydrazide. Heidelberg, rgor. 


MELVILLE, JoHN. Uber die Vorgange bei der Umwandlung von 
Kaliumhypochloritlosungen. Leipzig, 1gor. 


MeEND, ALBRECHT. Uber Elektrosynthesen aus Oxy- und Aethoxy- 
Sauren. (Basel). Munchen, rgoo. 


MENGERS, HANs. Beitrage zur Kenntniss der Ueberselensaure. 
Berlin, 1gor. 


MENNE, ERNST. Ueber Pseudoharnstoffe. Berlin, 1899. 


MENTZEL, Curt. Uber Derivate des Dibenzalketopentamethylens. 
Halle a. S., 1900. 


MENVIELLE, J. Etude sur le poison des fléches. Toulouse, 1900. 


MERCKENS, O. Ueber die a-Phenylglutarsaure und ihre Condensation 
mit Benzaldehyd. Die ¢-Diphenyl-y)-pentensaure. Basel, 
1902. 


MERCKLIN, HERMANN. Beitrage zur Kenntniss der Aluminium- 
chlorid Reaction. Freiburg 1. B., 1885. 


MeERrK. BERNHARD. Neue Beitrage zur Kenntniss des Digitogenins 
und seiner Abbauprodukte. Freiburg, rgor. 


MERKEL, Epuarp. Beitrag zur Kenntnis der aus Kieralbumin dar- 
gestellten Peptone und Albumosen. Erlangen, gol. 


MERL, THEODOR. Zur Kenntnis des Pyridins. Erlangen, 1901. 


330 BIBLIOGRAPHY OF CHEMISTRY. 


METELKA, MiLAN. Ueber die Wanderungen der Ionen. Berlin, 
1899. 


Merrier, Cari. Uber die Einwirkung von Phosgen und Pyridin 
auf Oxysauren und Saureamide. Munchen, 1902. 


METZGER, RICHARD. Ueber Einwirkung von Quecksilberoxydsalz 
auf aromatische Verbindungen. ‘Ttibingen, 1gor. 


METZGER, SIGMUND.  Pyridin, Chinolin und ihre Derivate. Gekronte 
Preisschrift. (Wurzburg). Braunschweig, 1885. 


METZING, MAx. Studien uber die Akonsaure. Konigsberg i. Pr., 
IgOl. 


METZKE, HERMANN. Uber einige Arsenate des Eisenoxydes. Ros- 
tock, 1898. 


MEUSEL, WALTHER. Uber Acetphenylglycin-o-carbonsaure. Halle 
a. S., 1900. 


MrvES, WILHELM. Uber die Einwirkung von Cyan auf aromatische 
Amine. (Rostock). Dresden, 1899. 


MEYER, E. Ueber das «-Chinolylhydrazin und seine Derivate. Ber- 
lin, 1900. 


MEYER, EpuARD. Ueber Loslichkeitsbeeinflussungen und Gleichge- 
wicht und Reaktionsgeschwindigkeit in heterogenen Systemen. 
Heidelberg; 1gor. 


MEYER, FELIX. Einwirkung von ammoniakalischer Kupferoxydul- 
losung auf Diazoniumsalze. Halle a. S., 1900. 


MEYER, FERDINAND C. Ueber die Einwirkung von Phenylisocyanat 
auf Aminocrotonsaureester. Rostock, 1900. 


MEYER, FREDERICK |. Ein Beitrag zur Kenntnis des Fenchons. 
Gottingen, 1897. 


MEYER, GusTAv. Ueber den Gehalt der Kartoffeln an Solanin und 
uber die Bildung desselben wahrend der Keimung. (Erlangen). 
Leipzig, 1895. 


MEYER, HeEINRICH.- Uber Umformungen des Methylhexylenketons. 
(Gottingen). Hannover, (1900). 


SECTION VIII.—ACADEMIC DISSERTATIONS. 331 


Mm®yveR, JuLius. Zur Constitution der Pulegonsaure. (Gottingen ), 
Hildesheim, 1900. 


MEYER, LEO. Zur Kenntniss des Diphenylins. Berlin, 1goo. 


MEYER, OTTO. Versuche zur quantitativen Bestimmung der bei der 
Zersetzungder Eiweisskorper durch Sauren entstehenden Basen. 
Zurich, 1g0o. 


MEYER, PETER. Ueber Amido- und Oxyphenanthrenchinone. ( Frei- 
burg i. B.). Bonn, 1886. 


MEYER, ROBERT. Ueber Derivate des s-Jodpseudocumols mit mehr- 
werthigem Jod. Freiburg, 1gor. 


MICHAELIS, WILHELM. (1.) Ueber die Verseifungsgeschwindigkeit 
aromatischer Aethylester und (11.) den Einfluss des Katalysa- 
tors auf die Grenze der Esterbildung. Heidelberg, 1899. 


MICHEL, Fritz. Ueber die Reactionen der Malonesterderivate gegen 
2-3-Dichlor-z-naphtochinon. Erlangen, 1goo. 


MICHELSON, CARL AUG. Om svafvelsyrlighet. (Upsala). Stock- 
holm, 1860. 


MIDDELBERG, W. Evenwichten in het stelsel barnsteenzuurnitril- 
zilvernitraatwater. Leiden, rgo2. 


MIELCKE, PAuL. Beitrage zur Kenntnis der a-Naphtoldisulfonsaure 
und der o-Naphtoltrisulfonsaure sowie ihrer Derivate.  Frei- 
burg i. B., 1885. 


MIKLASZEWSKI, BoOLESLAW.  Beitrage zur Kenntnis der Anhydro- 
basen. Vergleichendes Studium der drei isomeren (3)-Amino- 
phenylbenzimidazole. Zurich, 1900. 


MILANEsI, IraLo. Beitrage zur Kenntnis der (¢)2-Naphtochinolin- 
8-sulfonsaure und des 8-Oxy-(/)2-Naphtochinolins. Freiburg 


i; B., 1898: 


Mitts, WititAmM Hopson. Studien uber Halogencumalinsauren. 
Tubingen, igor. 


MiIniaAT, CARL. Uber Monooxybenzalbromindanon. Bern, 1900. 


MINICH, ALBERT. Ueber Periderivate der Naphthalinreihe. .( Basel): 
Wien, 1808. 


332 BIBLIOGRAPHY OF CHEMISTRY. 


MINOVICI, STEPHAN S. Ueber einige aromatische Oxyazole und Imid- 
azole. Berlin, 1897. 


MISSLIN, EMILE. Sur quelques dérivés du trinitro-a-naphtol (2. 4. 8 
NO, :'1:‘OH): Genéves igor: 


MITSCHERLICH, SIGURT. Ueber das 1-Phenyl-3-hydroxyl-5-Pyrazo- 
lon. Rostock, rgor. 


Mrrrascu, Auwin. Uber die chemische Dynamik des Nickelkohlen- 
oxyds. Leipzig, 1902. 


MITTELSTENSCHEID, ERICH. Ueber eine cyklische Base C, H,,; N aus 
Methylheptenylamin. (Gottingen). Hildesheim, 1gor. 


Moserc, Ap. Om kemiens stallning under 1700-talet. Helsingfors, 
oye. 


MOcKEL, Kurt. Ueber Jodoso-, Jodo- und Jodiniumverbindungen 
des p-Jodchinolins und substituirter p-Jodchinoline. Freiburg, 
IgOl. 


MOELLER, Ernst. 1. Uber Derivate der o-Nitrobenzyl-o-aminozimmt- 
saure. 2. Uber Umlagerungsprodukte der o-p-Azobenzoldikar- 
bonsaure. Erlangen, 1902. 


MOLLER, K. Eine zur Untersuchung der Dichte ausserst verdunnter 
Losungen geeignete Form des Dilatometers. Wurzburg, 1go1. 


Moxst, MARTIN. Uber die elektrische Leitfahigkeit von Oxychinonen 
und Salzen derselben. (Basel). Mtinchen, 1899. 


Mouwr, E. Amine der Pyridinreihe. Heidelberg, rgor. 


Mour, Orro. Uber zwei stereoisomere 2,5-Dibromhexane und ihre 
Kondensationsprodukte mit Dinatriummalonsaureester und mit 
Cyankalium. Leipzig, rgor. 


MOITESSIER, JOSEPH. Combinaisons de la phénylhydrazine avec les 
sels métalliques. Montpellier, rgoo. 


Moui, GEorG. Uber die Einwirkung von Aldehyden auf 2-4-Dime- 
thylacetophenon. Bern, 1898. 


MONHEIM, J. Beitrage zur Kenntnissdes Tannenhonigs. Erlangen, 
1899. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 333 


Mopper’?, WILLY A. Uber quantitative Bestimmungen des Kohlen- 
stoffes, Stickstoffes und der Halogene in einigen organischen 
Verbindungen mittelst Alkali-Persulfates auf nassem Wege. 
Lausanne, 1899. : 


MoREL, ALBERT. Recherches sur les éthers phénoliques 4 fonction 
mixte et 4 fonction complexe des acides carbonique, orthophos- 
phorique et glycolique. (Paris). Lyon, 1900. 


Morin, EUGENE. Contribution 4 1’étude des sulfosels. Lyon, 1gor. 


Morirz, KARL. Ueber die Einwirkung von Kaliumpersulfat auf 
anomalische Kohlenwasserstoffe. Berlin, 1goo. 


MorscuHock, Fritz. Ueber Brommethacryl- und Isobrommethacryl- 
saure. Konigsberg i. Pr., 1go2. 


MosEs, NATHAN. Ueber p-Cyanbenzylchlorid. Berlin, 1899. 


Moszczyc, MICHAEL. Ueber w-Derivate der p-Toluylsaure. (Basel). 
Karlsruhe, 1896. 


Morr, OWEN E. Ueber Benzylmalonhydrazid. Heidelberg, 1goo. 


MorTrexk, SIEGBERT. Beitrage zur Kenntnis der kondensierenden 
Wirkung organischer Amine. Heidelberg, 1902. 


Motz, FriepRicH. Uber die Bestimmung des Phosphors im Eisen 
und in Eisenerzen. Leipzig, 1901. 


MOoUFANG, EpuARD. Methode zur Molekulargewichts-Bestimmnng 
in concentrirter Schwefelsaure. Wurzburg, I9oI. 


MOoUILPIED, ALFRED THEOPHILUS DE. Uber die Kondensation von 
Anilessigestern mit Natriumalkoholat. Halle a. S., 1gor. 


Mouuin, ANDRE. Sur quelques dérivés de la dulcine. Sa recherche 
et son dosage dans les substances alimentaires. Lyon, 1902. 


MouneEyrac, A. Nouvelle méthode générale de préparation des 
carbures d’hydrogéne chlorés, bromés et chlorobromés de la 
série acyclique. Paris, 1899. 


Moureu, Cu. Constantes physiques utilisées pour la détermination 
des poids moléculaires. Paris, 1899. 


334 BIBLIOGRAPHY OF CHEMISTRY. 


MourGuEs, ALBERT. Contribution a l'étude des persulfates alcalins. 
Leur dosage. Montpellier, 1901. 


Mourtot, A. Recherches sur les sulfures métalliques. Paris, 1899. 


Mour.ot, AuGusTkr. Constantes physiques utilisées pour la détermi- 
nation des poids moléculaires. Paris, 1899. 


MupForRD, FrEDERIC G. Versuche uber die Einwirkung einer Mi- 
schung von Chlor und Wasserdampf auf gluhende Kohle. Gies- 
Sen 6972 


MUuHLe, PAu. Versuche zur Reindarstellung des Amphopeptons. 
Leipzig, Igor. 


MuUuHLHauseER, B. Ueber Untersuchungen in der Acridinreihe. Zur 
Kenntniss der z-Aethy:idenglutarsaure. Basel, 1902. 


Miuistern, Arruur. Uber orthosubstituierte Alkylaniline. Ztirich, 
1899. 


MULLER, ALBERT. Studien tiber sogenanntes Honigdextrin. Leipzig, 
IgOl. 


MiULLER, EBERHARD. Versuche tber pyrogene Zersetzung von Gasol, 
Phenol, und Kreosot, allein und in Mischung. Nebst einem 
Anhang tiber die Absorption von Benzol in Parafiinol und Was- 
ser. (Basel). Mtinchen, 1897. 


MULLER, Feiix. Uber die Resistenz des Diptherieheilserums gegen- 
tiber verschiedenen physikalischen und chemischen Einflussen. 
(Bern). Jena, 1808: 


MULLER, FERDINAND. Ueber einige Derivate von Methylpseudo- 
carbostyril. Munchen, 1887. 


MULLER, Franz. Beitrag zur Kenntniss der Isorosindulinfarbstoffe. 
Erlangen, 1899. 


MULLER, FRIEDRICH. Beitrage zur Kentniss des Isophorons, Kam- 
pherphorons und des Mesityloxyds. Gottingen, 1897. 


MULLER, FriepRICH. Ueber die Einwirkung von Phosphorsulfo- 
chlorid auf die primaren aliphatischen Amine und einige Sulfo- 
phosphazoverbindungen. (Rostock). Cassel, 1901. 


a 
“ 
; ; 





SECTION VIII.—ACADEMIC DISSERTATIONS. 


w 
w 
on 


MULLER, FRrepRiIcH. Ueber phenylirte Pyrazine. Kiel, 1898. 


MULLER, Fritz. Ueber die Aufspaltung des Antipyrins durch Hy- 
drazine. Jena, 1902. 


MuULLER, H. Uber Azoniumverbindungen aus Chlormethyl-o-Pheny- 
lendiamin. Lausanne, Igol. 


MULLER, HELMUTH. Ueber die stereoisomeren Formen des 2-Phenyl- 
a-methylpiperidins. Breslau, 1go1. 


MULLER, HERBERT. Uber Isorhodanatopentamminkobaltsalze. Zu- 
rich, 1900. 


Miter, Karu. Die Einwirkung von Hydrazinhydrat auf Mandel- 
saureaethylester. Heidelberg, 1902. 


MiixzeER, Karu. Uber Bildung von Condensatignsproducten aus 
Pseudophenolen und organischen Basen und deren Verhalten 
bei der Acetylierung. Greifswald, 1902. 


MULLER, MAx. 1. Ueber die quantitative Bestimmung des Selens 
und des Tellurs durch Hydroxylamin und Hydrazin. 11. Ueber 
die quantitative Trennung des Arsens von Baryum, Strontium 
und Calcium im Salzsaurestrome. Heidelberg, 1899. 


-MULierR, Orro. Untersuchungen tiber die Abhangigkeit des Pseu- 


dophenol-Charakters von der Stellung der Halogenatome in der 
Seitenkette. Heidelberg, 1901. 


MiLver, Paun. Beitrag zur Kenntniss der Ferricyanerdalkalien. 
Berlin, 1gor. 


MULLER, RICHARD. Uber die Hydrolyse und Natrolyse von Ferri- 
salzen. (Tubingen). Stuttgart, 1899. 


MULLER, WILHELM. Hydrolyse des Natriumphenats beim Siedepunkt 
seiner wassrigen Losungen. (Giessen). Weimar, 1901. 


MULLER, WinHELM. Ueber die Einwirkung von Oxalather auf aro- 
matische Amidokorper. Rostock, 1898. 


MULLER, WILHELM. Ueber Ekgonin und Tropylamine. Munchen, 
1898. 


36 BIBLIOGRAPHY OF CHEMISTRY. 


ww 


MULLER, WILHELM. Untersuchungen tber die Aufrahmfahigkeit der 
Milch im Zusammenhange mit ihrer physikalischen Beschaffen- 
heit und ihrer Zusammensetzung, besonders mit ihrem prozen- 
tischen Fettgehalte. (Leipzig). Merseburg, Igor. 


MULLER, Wor. Uber die Zersetzungsgeschwindigkeit der Brom- 
bernsteinsaure in wasseriger Losung. (1. Der Reaktionsverlauf 
pei 50-2))  Mreiburea-9b., 1oO2- 


MUNDLER, MAx. Ueber Aminolyse. Heidelberg, rgor. 


MummMe, Ericu. Uber die Einwirkung von Chloressigsaure auf An- 
thranilsaure. Halle a. S., 1901. 


MuRACH, FRANZ. Ueber Produkte der alkalischen Hydrolyse des Blut- 
albumins. (Erlangen). Konigsberg, 1900. 


Myuivus, ALBERT. Untersuchungen tuber Oxykobaltiake und Anhy- 
drooxykobaltiake. Zurich, 1898. 


NAEF, E. Nouvelles synthéses dans la série de l’acridine. Geneve, 
Igol. 


NAGELI, H. Ueber Meta- und Para-Saccharin. Freiburg, 1902. 


NAGAMATSZ, ATSUSUKE. Beitrage zur Kenntniss der Chlorophyll- 
funktion. Wurzburg, 1886. 


NAGEL, CARL. Ueber die Einwirkung von Saurechloriden bei Gegen- 
wart von Aluminiumchlorid auf Oxybenzoésaureester. Greifs- 
wald, 1895. 


NAGEL, WILHELM C._ [1.] Ueber Ozomolybdate u. [11.] zur Kennt- 
nis der niedrigsten Oxydationsstufe des Molybdaens. Munchen, 
1898. 


NAHKE, ALEXANDER. Uber einige Dithiénylderivate. Rostock, 1898. 


Nake, Rupotr.  [1.] Hydroxylaminderivate der Paratoluolsulfin- 
saure. [1r.] Einwirkung von Formaldehyd auf Paratoluolsul- 
finsaure. (Rostock). Dresden, 1898. 


Naot, PHoxion P. Uber Umlagerungen der stereoisomeren Diben- 
‘zalbernsteinsauren und 4-Benzal-y-Diphenylitaconsauren. Leip- 


zig, 1899. 


"~ 


* 
4 





SECTION VIII.—ACADEMIC DISSERTATIONS. 337 


NAPHTALI, Max. 1. Beitrage zur Friedel-Crafts’schen Reaction. II. 
Ueber Orthophenetidin und seine Derivate. (Heidelberg).. 
Berlin, 1899. 


NAQUET, ALFRED. Del’allotropie et de l’isomérie. Paris, 1860. 4to. 


NARRAWAY, FRANK WHITLOCK. Ueber die Reaction zwischen Bibro- 
miden und alkoholischem Kali, insbesondere uber das Decylen 
und seine Derivate. Heidelberg, 1899. 


NarcHerr, C. Recherches sur les bases d’azonium dérivant du 
benzile. Genéve, 1897. 


NATHANSOHN, PAuL. Beitrage zur Cumaronsynthese. Rostock, 1900. 


-NATHANSOHN, Simon. Uber Oxyphosphazo-Verbindungen und Ester 


der N-Oxychlorphosphine der aromatischen Reihe. Rostock, 
1898. 


NATTERMANN, HERMANN. Ueber den Nachweis des Phosphors bei 
forensisch-chemischen Arbeiten. Munchen, 1897. 


NAuMANN, Karu. Zur Constitution des Indigocarmins. Halle a. S, 
1gOO. 


Nauss, OSKAR. I. Beitrag zur Kenntnis der Oxyanthrachinone. II. 
Ueber $-Phenylchinolin. (Basel). Karlsruhe, 1896. 


NEANDER, ERWIN Von. Ueber Chino-a = p-a-phenylchinolin-y-car- 
bonsdure nebst einem Anhang tiber die Chino-a = p-z-Methyl- 
chinolin-y-carbonsaure. Freiburg i. B., 1900. 


NEELMEIER, WILHELM. Uber die Verseifung der Ester mehrbasischer 
Sauren. Halle a. S., 1902. 


Ner, JoHn Uxric. Ueber Benzochinoncarbonsauren. Munchen, 
1886. 


NEFF, Paut. Ueber die Einwirkung von Anilin, p-Toluidin, s-Naph- 
tylamin und o-, m-, p-Amidobenzoesaure auf Nitro-7-Naphto- 
chinon. Marburg, 1895. 


Nercen, Aucust. Beitrage zur Chemie des Schieferthecres. (Ros- 
tock). Bonn, 1897. 


99 


338 BIBLIOGRAPHY OF CHEMISTRY. 


NEIDHART, ZENO. Beitrage zur Uberfithrung der 0o-Oxychalkone in 
Flavonderivate. (Bern). Berlin, 1900. 


NERNST, WALTHER. Die elektromotorische Wirksamkeit der Ionen. 
Leipzig, 1889. 


NEUBERG, CARL. 1. Zur Kenntniss des Acroleins und Glycerinalde- 
hyds. 1. Ueber saure Ester der Borsaure. Berlin, rgoo. 


NEvuENHAUuS, Hans HetnricH. Uber ein neues Thioderivat des 
Desoxybenzoins, das Dicarbotrithio-bis-desoxybenzoin. Leip- 
zig, 1899. 


NEUHAUSSER, MAx BERNARD. Uber die Darstellung des Mono- und 
Dibenzoylmalonsaureesters und uber die Einwirkung von 
Phenylhydrazin auf diese Ester. Leipzig, 1899. 


On 


NEuHOFF, G. Ueber Derivate des Phenanthren’s. Freiburg 1.B., 
1885. 


NEUMANN, EpGAR. Zur Isomerie der Fenchenderivate. Gottingen, 
1gOO. 


NEUMANN, Max. Ueber Amidoazobenzoltrisulfosaure (Freiburg 
1 Bol Bering T8006 


NEUMANN, RICHARD. Beitrage zur Kenntnis der Phosphor-Arsen- 
Antimon-Gruppe. Heidelberg, 1900. 


NEUMANN, RICHARD. Uber einige Derivate des Pseudocumols. 
Zurich, 1goo. 


NEUMAYER, THEODOR. Ueber die Reindarstellung der Monoglyce- 
ride:? CH. CO Cavhy 0) )(OH)2 Heidelbers, s1mgo2r 


NEWMAN, FRANK HERBERT. Ueber eine Synthese des Triphenyl- 
cyclopentans und des Triphenylpyridins. Leipzig, 1898. 


Nery, A. Ueber Derivate des Phenanthrens. Zurich, 1902. 


NICKELL, Gustav. Beitrag zur Kenntnis der Benzilsaure und Diphe- 
nylenglycolsaure. Die Tetraphenylenbernsteinsaure. Konigs- 
bergineber:, (1899). 


NICOLAYSEN, CARL. Zur Kenntniss des Phenylacridins. Freiburg 
ins, S05. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 339 


Niepenzu, Cart AuGcust. Ueber die Kondensationsprodukte des 
Aethyl-Phenylketons und der beiden Benzaldesoxybenzoine mit 
’Bernsteinsaurediaethylester. Leipzig, 1901. 


NIEHRENNEIM, Max. Beitrage zur Kenntnis der Chlorapfelsaure 
u. Oxyfumarsaure. (Konigsberg). Berlin, (1902). 


Nigrop, ADOLF SALOMON VAN. Ueber das Verhalten aromatischer 
Aldoxime gegen aromatische und aliphatische Isocyanate. 
(Heidelberg). Amsterdam, 1900. 


Nitson, LARS FreDR. Om thialdin. Upsala, 1866. 


NOfLDECHEN, Fritz. Ein Beitrag zur Kenntniss von Derivaten des 
Cyclopentadiens. (Erlangen). Guben, 18098. 


Na:rk, WILHELM. I. Die Einwirkung von Chlormonoxyd auf Benzol. 
u. Uber die Einwirkung von Bromeyan und Aluminiumchlorid 
auf Benzolkohlenwasserstoffe und von Bromcyan allein auf 
Dimethyl- und Diathylanilin. (Basel). Miinchen, 1899. 


NoETHLICHS, RICHARD. Ueber Condensationen von Oxymethylen- 
kampher mit Acetessigester. Heidelberg, 1901. 


Noip. Aucust. Ueber Diazomethan. Tubingen, 1897. 
Nou, ROBERT. Zur Kenntnis der Triazolverbindungen. Gottingen, 
1900. 


Noite, Rupoir. Ueber einige organische Fluorverbindungen. Ros- 
tock, 1897. 


NoRMANN, WILHELM. Beitrage zur Kenntnis der Reaktion zwischen 
unterchlorigsauren Salzen und primaren aromatischen Aminen. 
Freiburg i. B., 1900. 

NorresouM, Epuarp. Ueber die Kinwirkung von unterbromigsauren 
Natron auf primare Amine. Freiburg, Ig0Ol. 


NowAakowSskI, LEON. Uber die Kondensation von Benzilsaure mit 
Phenolen. Freiburg, (Schweiz), 1899. 


Nijescu, Pau. Recherches dans la série des rosindulines. Genéve, 
IgOl. 


NYLANDER, CLAES W1LH. Gapr. Bidrag till kannedomen af quick- 
silfvercyanidens dubbelsalter. Lund, 1859. 


340 BIBLIOGRAPHY OF CHEMISTRY. 


OBERG, WILHELM. Ueber arsenhaltige Verbindungen des Pseudo- 
cumols und Cumols. Rostock, 1897. 


OBERLANDER, Oro. Ueber Loslichkeitsprobleme der organischen 
Chemie. (Heidelberg). Kaiserslautern, 1899. 


OBERMILLER, Gusrav. Ueber Einwirkung von Aminbasen auf Disul- 
fide sowie ueber Kondensationen von Thiosemicarbazide mit 
Aldehyden. Erlangen, 1899. 


OBERMILLER, JULIUS. Ueber einige Abkommlinge des /#-Methylum- 
belliferon. Tubingen, 1goo. 


ODERFELD, STANISLAW. Uber einige aromatische Verbindungen mit 
dem Atomcomplex C—C-CO und Synthese des 2-4’-Dioxy- 
flavons. Bern, 1899. 


OECHSLEN, ROBERT. Ueber cyklische asymmetrische Ammoniuni- 
salze mit besonderer Berucksichtigung der Se ee und 
der Doppeldissoziation. Tubingen, 1902. 


OEHLER, EuGEN. Abkommlinge von Menthon und Tetrahydrocarvon. 
Munchen, 1896. 


OENICKE, HANS. Versuche zur Synthese des Apigenins. (Bern). 
Berlin, 1gor. 


OERTEL, Ernst. Uber die Einwirkung von Alkali-Persulfat sowie 
des elektrischen Stromes auf Strychnin. (Lausanne). Hildes- 
heim, 1900. 


OESTERLIN, KARL. Zur Kenntniss der Azophenole und Amidophe- 
nole der Diphenylreihe. Berlin, 1899. 


OESTERREICH, MAx. Ueber Reductions- und Oxydationsversuche des 
a-n-Dimethyloxazol sowie ber dessen Condensation mit Acet- 
aldehyd. (Zurich). Oppeln, 1897. 


OESTERREICH, PAuLR. Einwirkung vou Schwefelammon auf nitrierte 
aromatische Nitramine und Nitrosamine. Freiburg, (Schweiz), 


1899. 


OETTEL, OTTO WILHELM FELIX. Ueber die quantitative Bestimmung 
des Fluors. (Rostock). Dresden, 1886. ; 


SECTION VIII.—ACADEMIC DISSERTATIONS 341 


OETTGEN, PETER. Uber die Oberflachenspannung einiger organischer 
Substanzen in wasseriger und alkoholisher Losung dargestellt 
als Funktion der Konzentration und Temperatur. Rostock, 1899. 


OETTINGEN, HELMUTH von. Uber die Zersetzung des Natriumthio- 
sulfats durch Sauren. Leipzig, 1900. 


OGG, ALEXANDER. Ueber das chemische Gleichgewicht zwischen 
Amalgamen und Losungen. (Gottingen). Leipzig, 1898. 


OHLIGMACHER, CARL. Beitrage zur Kenntnis des Carvons. Gottin- 
gen, 1808. 


OLLENDORFF, GERHARD. Beitrag zum Abbau von Zuckern durch 
Oxydation. (Ueber ad-Lyxose und zur Constitution des Milch- 
zuckers. )—Verfahren zur Reindarstellung und Trennung von 
Zuckern. Berlin, 1900. 


ONNERTZ, PAuL. Ueber einige Umwandlungen der beiden Nitro- 
phtalsauren. Berlin, 1gor. 


OoRDT, GABRIEL VAN. Ueber Cholesterin. (Freiburgi. B.). Hei- 
delberg, got. 


OOSTERBAAN, A. Bijdrage tot de quantitatieve bepaling van mor- 
phine in het opium. Utrecht, rgor. 


OPPENHEIM, ALFRED. Ueber 3-Benzoylisobuttersaure und einige 
zugehorige Pyridazinderivate. Berlin, 1goo. 


OPPENHEIM, KENT. Ueber die Doppelnitrite einiger Metalle. Berlin, 
1900. 


OPPENHEIMER, Huco. Beitrage sur Kenntnis des Terephtalaldehydes. 
Munchen, 1886. 


OPPENHEIMER, MAx. Uber die Glykokollverbindungen aromatischer 
Amido- und Amido-oxysaureester, eine neue Gruppe Anasthesie 
erzeugender Substanzen, nebst einem Anhange: Untersuchun- 
gen tiber das Anhydroecgonin. Munchen, 1899. 


OPPERMANN, Ericu. Zur Frage nach der Hydration geloster Sub- 
stanzen. Gottingen, Igor. 


ORTMEYER, PAuL. Ueber die Einwirkung von Palmityl- und Stearyl- 
chlorid auf Phenylhydrazin und einige Amine. Rostock, 1897. 


342 BIBLIOGRAPHY OF CHEMISTRY. 


OsBoRNE, A. WILLIAM. Beitrage zur Kenntnissdes Invertins. (Tu- 
bingen). Strassburg, 1899. 


OSBORNE, WILHELM. Ueber Diazoamidoverbindungen der Fettreihe 
und ihre Umwandlung in Derivate des Prozans. Munchen, 1898. 


OsER, ADAM. Recherches sur la transposition moléculaire de la 1. 8. 
Dinitronaphtaline en intronitrosonaphtol. Genéve, 1900. 


Ostus, FRrEDR. WILH. Synthese des 3.4-Dioxyflavons. Bern, 1899. 


OsLAN, LAZAR. Dynamische Untersuchungen tber die Verseifung 
des Acetessigesters und seiner Methylsubstitutionsprodukte. 
Heidelberg, 1901. : 


OsSSEDAT, GEORGES. Sur deux ferrocyanures cuivreux et sur un 
cobaltcyanure cuivreux. l[yon, 1gol. 


OsswaLp, Gustav. 1. Uber die Umwandlung von Farbbasen in Pseu- 
doammonium-Hydrate, -Cyanide und -Sulfonsauren. uu. Uber 
Cyanoform. Wurzburg, 1900. 


OSTERSETZER GEN. VALDEK, HEINRICH. Dynamische Untersuchungen 
uber die Bildung von Azofarbstoffen aus einigen Naphtylamin- 
sulfosauren und Diazobenzolsulfosauren. (Heidelberg). Darm- 
stadt, Igor. 


OstTojA BaLicKt, Gustaw Lupwik v. Uber die Condensationen der 
aromatischen Amine. Breslau, 1902. 


OswaLp, ApoLPH. Uber die chemische Beschaffenheit und die Funk- 
tion der Schilddruse. (Zurich). Strassburg, 1goo. 


“Ort, EMILE. Sur une nouvelle isorosinduline. Geneve, 1901. 


Orre, Fritz. Zur Kenntnis ungesattigter Phenolather. Heidelberg, 
1902. 


OrrEMANN, Louis. Uber die Umwandlungsprodukte des Methyley- 
klohexanonoxims. (Gottingen). Hildesheim, rgor. 


OrreNs, JOHANN. Uber die N-Phosphine des Monoaethylanilins. 
Rostock, 1899. 


OTTERBEIN, JOSEPH. ‘Toxikologische Untersuchungen uber die Oxal- 
saure. Bonn, 1889. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 343 


PAACK, Fritz W. Ueber das Diorthomethylparadichinolyl und einige 
seiner Derivate. (Freiburg i.-B.) Cassel [1899]. 


PABST, FRIEDRICH ROBERT. Zur Fenntniss der Derivate des 2- Iod- 
5- Nitro-p-Xylols mit mehrwerthigem Iod. Freiburg, rgor. 


PABST, ROBERT. Beitrage zur Kenntnis der Anile. Leipzig, 1902. 


PATZOLD, E. Beitrage zur pharmakognostischen und chemischen 
Kenntniss des Harzes und Holzes von Guajacum officinale L. 
sowie des Palobalsams. Strassburg, 1890. 


PAGEL, CAMILLE-JOSEPH-JEAN-BAPTISTE-EUGENE. Nouveau _pro- 
cédé de destruction des matiéres organiques applicable en toxi- 
cologie. Nancy, 1goo. 


PaGks, J. Action de quelques acides aminosuifoniques sur les qui- 
nones tétrahalogénées. Montpellier, 1900. : 


PAHL, CARL NIEL. Pyro-fosforsyrade salter. Upsala, 1872. 


PALTZER, GEORG. Ueber o-Nitrobenzyl-p-Amidoazobenzol und seine 
Derivate. Erlangen, 1goo. 


PANAJOTOW, GrorG. Ueber Ortho-para-Dimethylchinaldin, dessen 
Umwandlungen und tber Ortho-para-Dimethylchinolin-¢-Acry1- 
saure. (Erlangen). Munchen, 1886. 


PANSCHAUD DE Borrens, A. Ueber die Depolarisation der Wasser- 
stoff- Elektrode durch Korper der aromatischen Reihe. Zurich, 
1902. 


Pare, Max. Ueber Einwirkung von Phosphorsulfobromid auf ali- 
phatische und aromatische Amine. Rostock, 1897. 


PAPIERMEISTER, SIMON. Das Verhalten der Nickelsalze gegen Quick- 
silber-Cyanid. Bern, 1898. 


PARADIES, THEOPHIL. (1.) Zur Kenntnis des Tetrazols.  [2.] 
Ueber die Einwirkung von Semicarbazid und Thiosemicarbazid 


auf Chloraceton. Gottingen, 1901. 


PASDERMADJIAN, GAREGUINE. Recherches sur une nouvelle synthése 
des sulfones aromatiques. Genéve, 1900. 


PASTERNACK, RICHARD. Ueber das 1-Phenyl-3-methyl-5-chlorpyrazol 
und dessen Derivate. Rostock, 1900. 


344 BIBLIOGRAPHY OF CHEMISTRY. 
Pastor, J. Uber Propylendiamin-Metallsalze. Ziirich, 1900. 


PATHE, Kary. Ueber die Einwirkung von Brom auf Pseudocumol 
(5) Sulfonsaure in verdtinnter wassriger Losung und einige 
Derivate des Pseudocumols. Freiburg i. B., 1886. 


PAUL, FELIX. Limites entre lesquelles doit varier la quantité d’acide 
chlorhydrique a ajouter lorsqu’on recherche ou dose les sulfates 
des eaux potables et des différents liquides. (Montpellier). 
Alais, 1899. 


PAUL, JosEF. Zum Nachweis von Aldehyd in Alkohol. Wurzburg, 
1896. 


Pau, T. Die Bedeutung der Ionentheorie fur die physiologische 
Chemie. Tubingen, rgor. 


PauL, Victor. Ueber einige Abkommlinge des Phtalazons und eine 
Synthese des 1-Aethylphtalazins. Berlin, 1899. 


PAULI, HERMANN. Ueber Orthochlorbenzylhydrazin. Heidelberg, 
1gOl. 


PEDERSEN, GuULLOW. Studien uber Aloe. Bern, 1898. 


PERLIN, RAPHAEL. I. Elektrolytische Oxydation des Anthrachinons, 
einiger seiner Derivate und des Phenanthrenchinons. 11. Das 
Verhalten des Phenanthrenchinons gegen Saureanhydride, 
insbesondere Essigsaureanhydrid. Berlin, 1899. 


Perutz, Conrap. Uber einige Derivate der Naphtoylorthobenzoé- 
saure und der Acenaphtoylorthobenzoesaure. Lausanne, 1900. 


PERY, ANDRE-MARIE-RAYMOND. Contribution a l'étude toxicologique 
de l’acide cacodylique. Bordeaux, 1901. 


PESCHGES, WERNER. Beitrag zur Kenntnis der Amidine. Erlangen, 
1896. 


PESCHKES, MAx. Ueber einige neue Alkyl- und Acylderivate des 
Hydroxylamins. Bonn, 1goo. 


PETERMANN, ALBERT. Ueber sterische Einflusse bei den Reaktionen 
halogensubstituierter Aniline. Erlangen, 1900. 


PETERS, WALTER. Uber die Einwirkung von Phenylhydrazin auf 
1, 2, 4-Chlornitrobenzoésaure. (Ztirich). Wiesbaden, 1gor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 345 


PETHYBRIDGE, GEORGE HERBERT. Beitrage zur Kenntnis der Ein- 
wirkung der anorganischen Salze auf die Entwicklung und den 
Bau der Pflanzen. Gottingen, 1899. 


PETow, KARL. Uber die Einwirkung von Phenyl- und Tolylhydroxyl- 
amin auf aromatische Thionylamine. Rostock, 1899. 


PETRI, JOHANNES. Inconstanz des Erstarrungspunktes hochschmel- 
zender Korper und Beitrage zur Kenntnis des Schwefels. (Er- 
langen). Berlin, [1898]. 


PETRI, WILHELM. Konstitution der Iso-Purpursaure. Basel, 1g00. 


PETTERSSON, Sv. Orro. Bidrag till kannedomen om de selensyrade 
alunarterna och om selensyrans quantitativa bestamning. (Up- 
sala). Goteborg, 1872. 


PEYAU, HENRI. Zur Kenntnis des a-Methylphenylhydrazins sowie 
einiger Azoniumverbindungen. Rostock, 19o1. 


PFANHAUSER, WILHELM. Ueber das elektrochemische Verhalten des 
Nickelammonsulfates. Giessen, 1900. 


PFEFFERMANN, FERDINAND EPHRAIM. Ueber die elektrolytische 
Reduction von Phenylhydrazonen und Oximen. Wurzburg, 1902. 


PFEIFFER, HERMANN. Die Einwirkung von Natrium und Amylal- 
kohol auf Phenylamidoessigsaure. Munchen, 1898. 


PFEIFFER, Pau. Molekutlverbindungen der Halogenide des vier- 
wertigen Zinns und der Zinnalkyle. Zurich, 1808. 


PFEIL, KARL. Ueber die Aufschliessung der Silikate und anderer 
schwer zersetzbarer Mineralien mit Borsaureanhydrid. Het1- 


delberg, 1901. 


Pry_, BALTHASAR. Ueber den Zusammenhang zwischen chemischer 
Constitution und anaesthesierender Wirkung bei aromatischen 
Oxy-amido-estern. Munchen, 1898. 


PHILIPPE, ERNST. Ueber Dithiobiurete. (Freiburgi. B.). Heidel- 
berg, 1899. 


Puriies, Percy Pour. Beitrage zur Kenntmis der D-d-Fenchen 
derivate und der Fenchocarbonsaure. (Gottingen). Hildes- 


heim, Igot. 


346 BIBLIOGRAPHY OF CHEMISTRY. 


PICKARD, ROBERT Howson. Ueber Umlagerung von Hydroxam- 
sauren. Umlagerung des Benzalphenylhydrazons. Ueber 
Indigo-Uxim. Munchen, 1808. 


PIEDZICKI, S. von. Untersuchungen tuber die Bindigkeit des Bodens 
und uber die mechanische und die physikalisch-chemische 
Bodenanalyse. Leipzig, 1899. 


PIERSTORFF, HERMANN. Zur Kenntnisder Styrole. Heidelberg, 1gor. 


Prerri, A. Etude sur les eaux minérales de la Corse. Marseille, 
1898. 


Pip, WILHELM. 1. Ueber die elektrische Leitfahigkeit einiger aro- 
matischer Sauren. 1. Ueber die Farbstoffbildung aus Diazo- . 
benzolsulfosaure und salzsaurem Monoathyl-p-toluidin. Heidel- 
berg, 1898. 


Prrscu, Morrrz. Uber Phosphorsuboxyd. Rostock, 1900. 


PITSCHKE, RUDOLF. Ueber einige Azo- und Azoxyderivate des Toluols 
und Benzols. (Freiburg i. B.) Bonn, 1885. 


PizzEva, C. Sur quelques acétats aromatiques. Lyon, 1900. 


PLACK, GEORG.  Beitrage zur Kenntnis der substituierten /3-(2)- 
Naphtochinoline und des Chrysolins (Naphtophenantrolin ), 
eines aus dem Amido--(2)-Naphtochinolin durch die Skraup’- 
sche Synthese dargestellten Condensationsprodukts. Freiburg 
eS GG: 


PLatscH, Max. Uber die Umsetzung von Thonerde-, Chrom- und 
Eisenoxalaten mit Metallchloriden sowie tiber zinnoxalsaure 
Salze.” (Bern). Berlin, 1s98: 


PLUCKER, WILHELM. Beitrage zur Kenntnis des meta- Methylchino- 
lins und des ana- Methylchinolins sowie der Methylnaphtaline. 
(Freiburg i. B.) Camen, 1899. 


Piuss, Orro. Recherches sur les acides «-sulfo, 4-oxy et 4-nitro- 
phtaliques et sur un produit dinitré de Vacide 1.5-naphtosul- 
fonique. Geneve, Igor. 


PODRAJANSKI, LEO. Die Einwirkung des Furols auf Acetophenon. 
Bern, 1808. 





SECTION VIII.-—ACADEMIC DISSERTATIONS. 347 


POHL, WILLIBALD. Uber o-Nitrobenzyl-p-amidobenzoesaure und ihre 
Derivate. Erlangen, tgor. 


PorrEvIN, H. Lasaccharification de l’amidon par la diastase du malt. 
Paris, 1899. 


PoLtLAK, L. Gasanalytische Beitrage zur Kenntnis des Acetylens 
und Stickoxyduls. Zurich, 1go2. 


, 


POLLITZER, RicHARD. Uber die Einwirkung von Schwefelsauredi- 
methylester auf Azine. (Basel). Zitirich, 1900. 


POMMIER, PIERRE. Contribution a la connaissance du musc artificiel. 
(Bern). Mulhouse, 1897. 


POPPENBERG, OTro. Zur Kenntniss der Pyridazine. Berlin, 1goo. 


PORTMANN. BEAtT. Untersuchung uber Derivate des Isoeugenols. 
(Rostock). Stuttgart, 1897. 


PORTNER, EDUARD. Ueber die Hydrazide und Azide der Meta- und 
Para-Brombenzoesaure. Kiel, 1896. 


POTTEVIN, HENRI. La saccharification de l’amidon par la diastase 
du malt. Sceaux, 1899. 


PouGET, IstmpoRE. Recherches sur les sulfo- et les sélénio-antimonites. 
Paris, 1899. 


PRALL, FRIEDRICH. Ueber die Einwirkung von Monochloracetal auf 
sekundare aliphatische Amine. Rostock, 1897. 


PRANDTL, WILHELM A. A. Ueber einige neue Bestandteile des 
Euxenits. Miinchen, gor. 


PraAusE, Huco. Uber Verbindungen der Tellursaure mit Jodaten, 
Phosphaten und Arsenaten. (Munchen). Leipzig, 1gor. 


PREISWERK, E. Ueber die Einwirkung aromatischer Amine und des 
Natriummalonesters auf dibromsubstituirte Sauren. Basel, 


1902. 


PRENTICE, DAvip. 1. Die Einwirkung gewisser saurer Oxyde auf 
Salze der Oxysauren. 2. Beitrage zur Kenntnis der Friedel- 
Crafts’schen Reaktion. Heidelberg, 1go1. 


348 BIBLIOGRAPHY OF CHEMISTRY. 


Preu, FRIEDRICH. Beitrage zur Kenntnisder Bornylamine. Leipzig, 
1902. 


PREUNER, GERHARD. Ueber die Bedeutung colloidaler Salze fiir den 
Farbeprozess. Heidelberg, 1808. 


PREUSS, HEINRICH. Beitrage zur Kentniss einiger Hydroxylaminver- 
bindungen der Chinolinsaure und Ueberfthrung der letzteren 
in Amidopyridin. Konigsberg in Pr., 1895. 


PRICE, THOMAS SLATER. Die Reaktion zwischen Kaliumpersulfat 
und Jodkalium und Katalyse bei derselben. Leipzig, 1808. 


PRINGSHEIM, HANS. Ueber das Hydrazid der Pentamethylendicar- 
bonsaure. Heidelberg, 1gor. 


PRITZKOW, WILHELM. Ueber den a-Aminocampher und seine Um- 
wandlungsprodukte. Jena, 1899. 


PROELSS, HANS. Beitrage zum Nachweis von Alkaloiden, Glycosiden 
und Bitterstoffen bei forensisch-chemischen Arbeiten. (Mun- 
chen). Erlangen, 1899. 


PROPACH, WILHELM. Uber die 1,3-Dibenzoylglutarsaurediathy lester, 
ihre Reduktions- und Verseifungsprodukte. Leipzig, 1902. 


PROPFE, ALEXANDER. Ueberdie Reduktion des p-Tolylazin. Heidel- 
berg, 1900. 


PROSCHKO, FRANZ. Zur Kenntniss des para-Aethylchinolins. — Fret- 
bure 1B. Sir900: 


PuGIN, MICHAEL HEINRICH. .. Ueber das Hydrazid der Picolinsaure 
und das a-Amidopyridin. Heidelberg, rgor. 


Puts, Karu. Uber einige p-Toluyl-Methyl-Phenylather sowie tiber das 
p-Toluylearbinol und das Chlor-Di-p-Tolacyl. Rostock, 1898. 


PuRFURST, HANS. Ueber Umwandlungsprodukte des 4-Nitro-3-naph- 
tylamins. Marburg, 1902. 


PURUCKER, FRANZ MARTIN. Zur Kenntnis der Synthesen mit Hulfe 
von Blausaure. (Heidelberg). Hammelburg, 1goo. 


PUTENSEN, Orro. Beitrage zur Kenntniss der Cyanursaure- Verbin- 
dungen. Freiburg i. B., 1887. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 349 


QUEDENFELDT, ERWIN. Ueber symmetrisches Dibenzylhydrazin. 
(Diphenylhydrazimethylen). Kiel, 1896. 


RAABE, GusTAv. Beitrage zur Kenntnis der Zersetzung der zweifach 
gebromten Bernsteinsauren durch Basen. Ko6nigsberg i. Pr., 
(1899). 


RABE, PAuL. Ueber isomere Benzylidenbisacetessigester. Jena, 1900. 


RABE, WILHELM Orro. Der Ubergang von zweiwertigem in vier- 
wertigen Schwefel. Munchen, 1899. 


RABEN, EmIL. Beitrage zur Kenntniss der Acetalisirung bei den 
Aldehyden und Ketonen. Kiel, 1902. 


RACHMILEWITZ, NACHMON. Ueber einige Derivate der Benzhydrox- 
amsaure. Konigsberg, 1goo. 


Racovitza, NicoLas. Recherches dans la série de la phénylnaphta- 
cridine. Genéve, 1900. 


RAEDER, HEINRICH. Versuche zur Herstellung von Naphtoyl-ben- 
zoyl-methan und seiner Isomeren. Leipzig, 1902. 


RAHTJEN, ARNOLD. Ueber die Einwirkung von Aether und Alumi- 
niumchlorid auf aromatische Verbindungen. Heidelberg, 1900. 


RAILLARD, ALFRED. Ueber Azammoniumverbindungen. Basel, 1897. 


RAMPACHER, EBERHARD HERMANN. Uber Jodoso-, Jodo- und Jodi- 
niumverbindungen des Para-Tertiarbutyljodbenzols. Freiburg 
1,..B.4 1900: 


RANDEBROCK, AuGuSsT. Zur Kenntnis des p-Chlor-m-bromanilins und 
des p-Chlor-ana-bromchinolins. Freiburg i. B., 1900. 


RANSOHOFF, MAx. Ueber die Verteilung des Absorptionsvermogens 
einiger einfacherer Kohlenstoffverbindungen im ultraroten Ge- 
biete des Spektrums. Berlin, 1896. 


Rapp, R. Beziehungen des Sauerstoffs zur Gahrthatigkeit der leben- 
den Hefezellen. Munchen, 1898. 


RAPPEPORT, THEODOR. I. Beitrag zur Kenntnis der Pyrimidine und 
Kyanidine. 1. Versuch zur Darstellung des Orthonitrobenz- 
imidoaethers. (Bern). Berlin, 1900. 


350 BIBLIOGRAPHY OF CHEMISTRY. 


RASSMANN, WILHELM. Ueber Einwirkung von Phosphoroxychlorid 
auf 3 Phenylpyrazolon sowie Darstellung von Iso-, Anti- und 
Thiopyrin. (Rostock). Freiberg, 1902. 


RATH, WILHELM. Umwandlung penta- und hexacykhlischer Ketone 
in Basen der Pyridinreihe. (Gottingen). Berlin, rgoo. 


RATZLAFF, ERNST. Uber die Finwirkung primarer und sekundarer 
Amine auf Phosphoroxychlorid und Athoxylphosphoroxychlo- 
rid. Rostock, rgor. 


RAucH, Orro. Einfluss fettreicher und fettarmer Ernahrung auf die 
Milchsekretion der Kuhe und auf die Beschaffenheit des Milch- 
fettes. Leipzig, 1898. 


RAvVINSON, Moise. Sur un isomere de la rosinduline. Geneve, 1899. 


RECHNITZ, HEINRICH. Ueberfuhrung von Aethylmalonsaurehydrazid 
in Propylaldehyd und die Umwandlung des Propylidenazins in 
(4) Methyl- (5) Aethylpyrazolin. Heidelberg, rgor. 


REDEN, ULRICH VON. Beitrage zur Kenntnis der o-Diamidodiphen- 
saure. (Tubingen). Hamburg, 1808. 


REDENZ, PAuL. Ueber das Antimonpentafluorid und einige Doppel- 
salze mit organischen Basen. Freiburg, (Schweiz), 1897. 


REDLICH, BERTHOLD. Ueber die Beweglichkeit von Cadmium in 
wassrigen Losungen seines Sulfates und Iodides. Berlin, 1899. 


REHLEN, Hans. Uber den Einfluss von anorganischen in organische 
Molekule eingefuhrten Atomgruppen auf ihroptisches Drehungs- 
vermogen. Zurich, 1900. 


REHSE, WALTER. Ueber Oxyphosphazo-Verbindungen der aroma- 
tischen Reihe. Rostock, 1898. 


REICH, RICHARD. Beitrag zur Kenntnis der Filixgerbsaure. Leip- 
Zig, 1900. 


REICHEL, JOHANNES. Synthetische und analytische Versuche uber 
das Pseudocumenoltribromid und seine Derivate. Heidelberg, 
1899. 


REIDE, R. Beitrag zur Kenntniss der Filixgerbsaure. Leipzig, 1900. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 351 


REIMANN, Hans, Uber einige weitere Resultate der Einwirkung von 
# Phenyl- und # Tolylhydroxylamin auf aromatische Thionyl- 
amine. Rostock, rgor. 


ReEINBACH, Hans. Ueber Bromderivate des p-Aethylphenols. Mar- 
burg, 1900. 


REINDL, Lupwic. Uber Naphtimidazole. (Erlangen). Wurzburg, 
IQOl. 


REINECKE, Ernst. Uber Polymerisation hydroaromatischer Ketone. 
(Heidelberg). Braunschweig, 1899. 


REINICKE, Gustav. Ueber den Einfluss des Carbonyls auf benach- 
barte Gruppen. Halle a. S., 1902. 


REINSCH, SIGMUND. Untersuchung uber Kobalttetrammine. Mutin- 
chen, 1808. 


REISCHACH, EBERHARD VON. Beitrage zur Kenntniss der drei iso- 
meren Benzoxacetsauren. Berlin, 1899. 


Reiss, EK. Der Brechungscoefficient des Blutserums als Indicator fir 
den Hiweissgehalt. Strassburg, 1902. 


ReErss, RODOLPHE. Ueber die Einwirkung von Alkali- Persulfaten 
auf einige organische Verbindungen. Lausanne, 1898. 


Rerrz, HEINRICH. Ueber Bromderivate des p-Tertiarbutylphenols. 
Marburg, 1go1. 


RENAUX, Louis. Contribution 41’ étude de la zircone. Vincennes, 1900. 


REUTER, MAx. Ueber die Loslichkeit der Bicarbonate des Calciums 
und Magnesiums. Zurich, 1898. 


Rex, Paut von. Beitrage zur Kenntnis der Vanadate des Natriums. 


(Bern). Berlin, rgo1. 


Ruopius, Orro. Ueber die Einwirkung von salpetriger Saure aut 
Resorcinmonomethylather. (Erlangen). Bamberg, 1902. 


Ruopius, RICHARD. Ueber 7-Chlor und 7-Bromchinolin. Freiburg 
i: Be, 901. 


RICHARD, E. Combinaisons du bismuth et du bore avec certains phe- 
nols. (Paris). Yvetot, 1900. 


352 BIBLIOGRAPHY OF CHEMISTRY. 


RICHTER, BERNHARD. Ueber die Bestimmung des Feuchtigkeitsge- 
haltes der Luft in Lehrsalen mit Berucksichtigung des Feuch- 
tigkeitsgehaltes der Luft im Freien. Rostock, 1898. 


RICHTER, Ernst. Uber aromatische Borbromide, deren Derivate und 
tuber Borbenzoesaure. Rostock, 1900. 


RICHTER, Orro. Uber einige neue Derivate des Cumarons. Ros- 
tock, 1898. 


RICHTER, RICHARD. Uber die Einwirkung von Chlor und Brom auf 
p-Amidoacetophenon. Marburg, 1902. 


RICHTER, WOLDEMAR. Uber Phenole und Pseudo-Phenole. (Heidel- 
berg). Leipzig, 1900. 


RIEBENSAHM, WALTHER. Ueber die Zersetzung der zweifach gebrom- 
ten Bernsteinsauren durch Basen und Wasser. Konigsberg 
in’ Pry, 1895. 


RIEDEL, ADOLF. Ueber die Hinwirkung von Hydrazinhydrat auf 
3, 5 Dinitrobenzoesaure-Aethylester. Heidelberg, 1902. 


RIEDEL, FRANK A. Ueber die Einwirkung von Cyanessigester bezw. 
Benzyleyanid auf Aldehyde, Ketone, Aldehydammoniak, etc. 
(Rostock). Leipzig, 1896. 


RIEGEL, MAXIMILIAN. Ueber die Einwirkung von Phenolen auf 
Pyro- und Orthophosphorsaurechlorid. Rostock, 1896. 


RIEGER, EmIL. Ueber die Existenz complexer Jonen in Doppelsalzen 
auf Grund von Ueberfthrungsbestimmungen. Breslau, tgor. 


RIESENFELD, Hans. Uberdas Losungsvermoégen von Salzlosungen ftir 
Ammoniak nach Messungen seines Partialdrucks. Ein Beitrag 
zur Theorie d. Losungsvorgangs. (Breslau). Leipzig, 1go2. 


RretzscuH, ARWED. Uber die thermische und elektrische Leitfahig- 
keit von Kupfer-Phosphor und Kupfer-Arsen. Leipzig, tgoo. 


RIFFART, JOSEPH. Ueber Einwirkung von Aethylnitrit auf Amido- 
acetylaceton. Heidelberg, rgor. 


Ricaup, Moritz. Uber (#-substituierte N-Methyl-Pyridone und 
Dimethyl-N-Methyl-Chinolon. Erlangen, 1902. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 353 


RIMBACH, CARL. Ueber die quantitative Bestimmung der Pentosen 
mittelst der Phloroglucinmethode und tiber das Vorkommen der 
Pentosane in Naturprodukten. Gottingen, 1898. 


RINCKENBERGER, ALFRED. Ueber Nitroform. Wurzburg, 1goo. 


RINDELL, A. Untersuchungen uber die Loslichkeit einiger Kalkphos- 
phate. Helsingfors, 1899. 


RINDELL, ARTH. Om utspadd saltsyras inverkan pa mjolksocker. 
Helsingfors, 1881. 


.Ristnc, Apotr. Uber Einwirkung von p-Toluolsulfinsaure auf Ni- 
trosobenzol und auf 3-Phenylhydroxylamin. Uber Mesitylhy- 
droxylamin. Basel, 1900. 


RISssoM, JOHANNES. Untersuchungen tiber den Stickstoffwasserstoff 
N;H. (Bonn). Kiel, 1898. 


RITTER, E. Beitrage zur Kenntniss der Cholesterine und der Metho- 
den, die zu ihrer Abscheidung aus den Fetten und zu ihrer 
quantitativen Bestimmung verwendbar sind. Zurich, 1902. 


RITTERSHAUSEN, FRIEDRICH. Zur Kenntnis der Quecksilberammo- 
niakverbindungen. Munchen, 1899. 


Roserti, Vicror v. Uber die Zucht der Milchkuh. Eine Studie 
aus d. Praxis. (Breslau). Merseburg, 1902. 


ROBERTSON, GEORGE. Ueber die Verseifungs- und Reduktionspro- 
dukte des Phenyldibenzoylglutarsaurediathylesters. Leipzig, 


1899. 


Ropiscu, ALFRED GEORG. Ueber einige unsymmetrische Alkylphe- 
nylhydrazine. Rostock, 1897. 


Rocuat, G. F. Bijdrage tot de kennis van het werkzame bestanddeel 
der ricine. Utrecht, 1902. 


Rocuout, MAx. Uber die Einwirkung von Phosphortrichlorid und 
Aluminiumchlorid auf p-Chloranisol sowie tiber die O- Chlorphos- 
phine und O-Oxychlorphosphine des p-Chlorphenols. (Lau- 
sanne). Leipzig, 1899. 


23 


354 BIBLIOGRAPHY OF CHEMISTRY. 


Ropatz, WiLHELM. Uber Fluorescein und einige Derivate. Basel, 
IgOl. 


RODRIAN, ALFRED. Synthesen mit Hilfe von Blausaure. Heidel- 
berg, 1900. 


ROEBER, CurT. Beitrag zur Kenntnis einiger aromatischer N-Phos- 
phine.. Rostock, 1896. 


ROEDER, GEORG. ([1.] Ueber Pulegon und Isopulegon. ([11.] Ein- 
wirkung einiger Amine auf ¢-Chlorbutanon. Berlin, 1899. 


ROEDER, PAuL. Recherches sur l’oxime et la phénylhydrazone de la 
xanthone. (Genéve). Vienne, Igor. 


R6OuM, Orro. Ueber Polymerisationsprodukte der Akrylsaure. Tu- 
bingen, Igor. 


ROHMER, Hans. Ueber Kondensationen des Furfurals und Furfur- 
acroleins. Rostock, 1898. 


ROELIG, HERMANN. Beitrage zur Kenntnis der seltenen Erden des 
Cerits. Munchen, 1808. 


ROERDANSZ, WALTER. Beitrag zur Kenntnis durch Sonnenlicht be- 
wirkter chemischer Synthesen. Konigsberg, 1got. 


ROssLER, Husert. Uber einige neue Peri-Naphtalinderivate. Bonn, 
1902. 


ROSSLER, PAUL. Ueber einige Derivate des Aethanolamins. Jena, 1902. 


ROSSNER, HErnRICH. Ueber das Dibromid der Phenylcinnamenyl- 
acrylsaure. (Munchen). Giessen, 1899. 


ROTHELI, Emit. Zur Theorie des Farbeprozesses. Ztirich, 1898. 


ROTTELE, KARL. Studien tuber die bromierten Derivate des Be Nitro- 
und p-Amido-chinolins. Freiburg i. B., 1900. 


ROGGATZ, HEINRICH. Ueber Jodoso-, Jodo- und Jodiniumverbindun- 
gen, die sich von Jod- und Chlorjodmesitylen ableiten. Frei- 
burg 1. B., 1899. 


ROHDE, ALBERT. Beitrage zur Kenntnis gechlorter Keto- R- Pentene. 
Marburg, 1896. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 


on 


35 
RowbE, E. Untersuchungen tiber Zusammensetzung, Nahrwerth und 


specifische Nebenwirkungen einiger russischer Oelkuchen. 
Konigsberg, Igor. 


RouMER, M. Eine Umlagerung des Methylen-di-o-nitrilanilins. Ber- 
lin, 1900. 


ROHRBAECH, ERNST. Ueber Telluro-Phenolaether und Dichlortellu- 
roketone. Rostock, rgoo. 


ROHRMANN, Ericu. Ueber as p-Toluylhydrazinoessigester und einige 
Derivate. (Basel). Berlin, 1897. 


RojAHN, WILHELM. Uber Nitrosopinen. (Gottingen). Hildesheim, 
1900. 


ROMEYER, HENRI. Dosage de l’aldéhyde formique. Lyon, 1902. 


RONGGER, N. Ueber die Bestandtheile der Samen von Picea excelsa 
(Link) und uber die Spaltungsproducte der aus diesen Samen 
darstellbaren Proteinstoffe. Ztirich, 1808. 


Ronus, M. Ueber Cineolsaure. Basel, rgor. 


Ropp, ALEXANDER VON DER. Eine Untersuchung tuber die Oxyda- 
tion des Platins durch Salpetersaure, wenn seine Legirungen 
mit Silber und anderen Metallen mit dieser Saure behandelt 
werden, und uber die Loslichkeit der entstandenen Platinver- 
bindungen in Wasser, Salzsaure, schwefliger Saure und anderen 
Losungsmitteln. Eine neue Methode zur Trennung d. Platins 
von Gold u. d. Platinmetallen. Berlin, 1goo. 


Ropp, PAUL VON DER. Ueber einige Derivate des Cumols. Rostock, 
1898. 


ROSE, JOHANNES ADOLF. Beitrage zur Kenntniss der Borsaure und 
tiber eine direkte gewichtsanalytische Bestimmung derselben. 
(Erlangen). Bonn a. Rh., 1902. 


RosEBROCK, AUGUST. Untersuchungen uber das o-p-Dimethylchino- 
lin und das 4-o-Dimethylchinolin. Freiburg, i. B., 1878. 


ROSENBERG, JOH. OL. Undersokningar angaende qvafoxidens fore- 
ningar med svafveljern. Lund, 1865. 


356 BIBLIOGRAPHY OF CHEMISTRY. 


ROSENSTEIN, W. Contribution a l'étude des relations entre la consti- 
tution chimique et l’action physiologique des dérivés alkylés des 
alkaloides. Paris, 1900. 


RossBacH, GEORG. Uber Triketone. Bern, 1898. 


RossBACH, JOSEPH. Ejinwirkung von Ammoniak auf Dibromtriace- 
tonamin. (Basel). Dusseldorf, 1899. 


RosskE, WILHELM. Zur Kenntnis des p-Amidobenzylalkohols.  Er- 
langen, 1896. 


RotuH, Emit. Ueber o-Nitro-Phenyl-«-Picolyl-Alkin und einige seiner 
Derivate. Ueber Phenyl-a-Picolyl-Alkin. Breslau, 1900. 


RotTuH, Ernst. Ueber die Einwirkung von Essigsaureanhydrid auf 
tricarballylsaures Natrium. Strassburg, 1898. 


RoTH, WALTER. Ueber das s-Naphtylpiperidin ar. Tetrahydro-,- 
naphtylpiperidin und das 7-Naphtyl-¢-pipecolin. -Breslau, 1896. 


RorTrerR, ApDoLF. Das Dipseudocumylphenylarsin, das m-Dixylyl- 
phenylarsin und ihre Derivate. Rostock, 1902. 


RoucHy, CHARLES. Recherches sur la cristallisation de l’oxyhémo- 
globine et de l’hémoglobine. Paris, 1899. 


ROVAART, HENDRIK VAN DE. Ueber Bromderivate des as. o-Xylenols. 
Heidelberg, 1898. 


R6ézyckx1, ANToni. Uber einige Chalkonderivate und Synthese des 
2-Brom-3-Aethoxy-3/-Nitroflavons. Bern, 1900. 


RUBEL, Epuarp A. Uber Derivate des p-Tolyl-¢-Naphtylamins. 
Zurich, rgot. 


RUCKER, HERMANN von. Uber die Einwirkung von Alkali-Persulfat 
auf Para- und Meta-Oxybenzoesaure. Lausanne, Igoo. 


Ricker, KARL. Untersuchungen uber komplexe Kobaltammoniak- 
salze. (Zurich). Breslau, 18098. 


RUHL, FRIEDRICH. Quantitative Trennungen mit salzsaurem Hy- 
droxylamin. Heidelberg, 1go1. 


RULKE, Kurt. Uber Verkettungsprodukte des Hydrazobenzols und 
seiner Derivate mit Aldehyden. Leipzig, rgor. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 357 


Rist, E. Beitrage zur Kenntnis der Nitroaldehydazone und ihrer 
Derivate und zur Umlagerung von Nitroparaffinen. Ztirich, 1901. 


Rumpr, Orro. Ueber sulfoxyarsenate. (Miinchen). Leipzig, 1897. 


Rupp, PHinip. Zur Kenntnissder aromatischen Aldehyde. Freiburg, 
IQOl. 


Ruprert, Epuarp. Uber Orthoform und Orthoform neu. Miinchen, 
1902. . 


~RusswurM, Karu. Ueber die Produkte der Condensation des Des- 
oxybenzoins, des Dibenzylketons, des Benzylidenacetophenons 
und des Benzils mit Bernsteinsaurediaethylester unter dem Ein- 
fluss des Natriumaethylates. Leipzig, 1899. 


' Rust, Ernst Aucust. Ueber einige Tellurderivate von Phenolathern 
und Ketonen. Rostock, 1897. 


Ryn, WILHELM VAN. DieStereochemie des Stickstoffs. Theoretische 
Arbeit tber den gegenwartigen Stand dieses Untersuchungs- 
gebietes mit praktischen Untersuchungen zur Auffindung neuer 
Isomeriefalle bei Stickstoffverbindungen. Ztrich, 1897. 


SAAME, Orro. Ueber die elektrochemische Reduction der Nitroben- 
zonitrile. Giessen, 1900. 


SacHER, J. F. Ueber die Zersetzungsspannung von geschmolzenem 
Natriumhydroxyd und Bleichlorid. Zurich, 1gor. 


Sacus, ARTHUR. Ueber einige mit Hilfe des Methylacetessigesters 
dargestellte Pyridinderivate. Breslau, 1898. 


Sacus, Franz. Untersuchungen tiber Derivate alkylierter Phtalimide. 
Berlin, 1898. 

Sack, JOHANNES. Untersuchungen einiger Pflanzenstoffe (Bresk, 
Roucheria-Rinde und Fliederbeeren) auf darin enthaltene Be- 
standtheile. Gottingen, Igor. 


Sackxur, Orro. Uber den Einfluss gleichioniger Zusatze auf die elek- 


tromotorische Kraft von Fltissigkeitsketten. Ein Beitrag zur 
Kenntnis d. Verhaltens starker Elektrolyte. (Breslau). Leip- 


zig, 19Ol. 


SALCHER, RICHARD. Studien iiber die Aminolyse. (Heidelberg). 
Wien, 1899. 


358 BIBLIOGRAPHY OF CHEMISTRY. 


SALIS, REINHARD VON. Synthese des 3-2’-Dioxyflavons. Bern, 1899. 


SaLromon, Harry. Uber die Einwirkung von Benzoesdureanhydrid 
auf tricarballylsaures Natrium. Strassburg, 1899. 


SaLzER, F. Ueber complexe Kobaltammoniake. Ziirich, 1901. 
SAMELSON, Minna. Uber Permanganmolybdate. Leipzig, rgoo. 


SAMELSON, SIEGFRIED. Ueber Dimethylmetatoluidinazobenzol und 
verwandte Korper. Breslau, 1900. 


SAmson, E. Synthetische Versuche in der Indigo-Reihe. Berlin, 


IgOO. 


SAMTER, VrcToR. Ueber Thoriumdoppelsalze. Berlin, rgor. 


SAMTLEBEN, ADOLF. Zur Kenntnis einiger Perhaloide. (Basel). 
Leipzig, 1899. 


SAMUEL, ERNST. Zur Kenntnis des Campherchinons. Munchen, 
1899. 


SAND, HENRY J. S. Zur Kenntniss von Alphylnitrosokorpern. Zu- 
rich, 1898. 


SAND, JuLIus. Organische Quecksilber-Verbindungen. Munchen, 
1gOo. 


SANDER, W. Beitrag zur Kenntniss der Additionsreactionen des 
Dicyans. Berlin, 1goo. 


SANDERS, NICOLAAS ALBERTUS MARIA. Ueber die Producte der 
Einwirkung von Brom auf Fettketone. (Gottingen). Leiden, 
IgOl. 


SANSONE, A. Printing of Cotton Fabrics, comprising Calico Bleach- 
ing, Printing, Dyeing. Revised edition. London, 1go1. MIIl. 


SANTESSON, CARL OL. BIRGER. Om nagra af metallen niobiums 
foreningar. Upsala, 1875. 


SARcos, O. Les eaux d’alimentation de la ville de Carcassonne. Leur 
histoire. Leurrdle au point de vue hygiénique. (Montpellier). 
Carcassonne, 1900. 


SARGHEL, J. Ueber die Elektrolyse der Bromide der Erdalkalien. 
Berlin, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 359 


SASSERATH, EDWARD ALBERT. Beitrage zur Kenntniss des Osmiums. 
Berlin, 1gor. 


SAULMANN, Fritz. Ueber einige Thiazoline und Oxazoline. (Er- 
langen). Berlin, 1899. 


SAUVAGE, ROGER-JEAN-PHILADELPHE. Action du chlorure de ben- 
zoyle sur les naphtols en présence du chlorure d’aluminium. 
(Bordeaux). Poitiers, 1gor. 


ScAINI, C. Variazione del calore di dissoluzione dei sali nelle loro 
soluzioni. Pavia, 1899. 


ScHAAL, Max. Uber basische Cumarine. (Tiibingen). Strassburg, 
1898. 


SCHAEFER, Kurt. Uber das 7-Amidobutylaldehydacetal und seine 
Derivate. Berlin, (1902). 


SCHALHORN, THEODOR. Uber einige N-Chlorphosphine der aliphati- 
schen secundaren Amine. Rostock, 1899. 


SCHALK, BERTHOLD. Zur Kenntnis einiger Derivate des Amido- 
naphtols 1. 2 und Amidonaphtols 2.1. Basel, 1goo. 


ScHati, Apoir. Uber die Einwirkung von Phosphoroxybromid auf 
‘secundare aliphatische Amine. (Rostock). Ulm, 1898. 


SCHALL, MAx. Ueber cyclische Harnstoffe und Guanidinderivate des 
Diacetonamins. (Erlangen). Berlin, 1899. 


ScCHAPIRO, BENJAMIN. Beittage zur Kenntnis des Acetoxims. Konigs- 
berg, 1900. 


SCHARPENACK, JuLIus. Ueber Oxydations-Produkte des Carvons und 
des Bihydro-Carvons. Gottingen, 1895. 


Scuaum, ALWIn. Uber 3-Aminopyrrolidine. Basel, 1901. 


SCHAUMANN, GEORGE. Beitrage zur Jodometrie der Superoxyde. 
Freiburg 1, B., 190r. 


SCHAUMANN, Lupwic. Uber 3-Benzyltetrahydroisochinolin und dem- 
selben nahestehende KOrper, nebst Beitragen zur Kenntnis des 
a-Benzylisochinolins. Kiel, 1902. 


360 BIBLIOGRAPHY OF CHEMISTRY. 


SCHAUWECKER, Orro. [1.] Zur Constitution des Citronellals und 
uber den Halbaldehyd der 3-Methyladipinsaure. [2.] Beitrage 
zur Kenntnis des Pulegons und Isopulegons. Berlin, rgor. 


ScHEDA, KurvT. Einwirkungsproducte von Pyridin und Trimethyl- 
amin, Chinolin und Isochinolin auf Bromacetanilid und Bro- 
macetophenon. Marburg, 1899. 


SCHEDLER, ARNOLD. Uber eine neue Synthese des symmetrischen 
Tetraamidobenzols und einiger Derivate desselben. Basel, 1897. 


SCHEIBER, JOHANNES. Ueber N-a-Naphtylhydroxylamin und das 
Verhalten von N-Arylhydroxylaminen gegenuber Ketonen. 
Leipzig, 1902. 


Scurry, L. T. C. Over synthetisch bereide neutrale Glycerine- Esters- 
Triacylinen van verzadigde eenbasische zuren met even aantal 
C. atomen. Leiden, 1899. 


SCHELLEN, ANTONIUS. Ueberdie Gultigkeit des Bunsen-Roscoe’schen 
Gesetzes fur Bromsilbergelatine. (Rostock). Munster, 1898. 


SCHEPPER, D. W. YSSEL DE. Ueber Oxyphenylphtalide und ihre 
Ueberfuhrung in Anthracenderivate. Freiburg, (Schweiz), 
1898. 


SCHEUER, WILHELM. 1. Uber die Trennung und Bestimmung fliich- 
tiger Fettsauren. 2. Die Analyse von’ Graukalk. 3: Die 
Beurteilung und Unterscheidung der verdunnten Essigsauren 
des Handels. (Munchen). Linden, 1902. 


SCHEUERMANN, BEpA. Uber die Kondensation von Furol mit Bern- 
steinsaure. Basel, I9o1. 


ScuEutz, THor. Uber alkylierte Amidobenzolsulfosauren und Meta- 
midophenole. Zurich, rgot. 


SCHEVEN, WILHELM. Uber einige aromatische Brom- und Chlor- 
ketone. Rostock, 1898. 


SCHIEFFER, HEINRICH. Beitrag zur Kenntniss des Indens und des 
3-Hydrindons. (Heidelberg). Bonn, 1898. 


Scurgess, EMANUEL. Uber einige neue Formazylverbindungen. Basel, 
1900. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 361 


ScHIESS, JOHANN HEINRICH. iiber benzylierte Acetondicarbon- 
sauren. Basel, 1901. 


ScuirF, H. Ueber die Einwirkung von Diazoverbindungen auf Hy- 
drazine. Berlin, 1900. 


ScuIFFER, Emi Cur. (1.) Das Verhalten der Ceritoxyde gegen 
Aluminium bei hohen Temperaturen.  (11.) Chemische Unter- 
suchung eines kérnigen Dolomits aus dem Gneiss von Watte- 
gama in Ceylon. Munchen, 1900. 


SCHILLING, BRUNO. Zur Kenntnis der Griess’schen 7-Diamidoben- 
zoésiure und iiber die Verbindungen derselben mit Zuckerarten. 
Mtinchen, 1899. 


SCHILLING, EUGEN. Untersuchungen uber Stickstoffgehalt und 
Ammoniakproduction verschiedener Gaskohlen. (Erlangen). 
Miinchen, 1887. 


SCHILLING, JOHANNES. Beitrage zur Chemie des Thoriums. (Heidel- 
berg). 2. p. [1902]. 


ScHILLING, RuDOLF von. Die elektrolytische Leitfahigkeit der Hy- 
droresorcine und 9 Ketonsauren. Halle a. S., 1899. 


SCHINDLER, Paut. Ueber die Einwirkung von Thionylchlorid auf 
einige tertiare und sekundire Amine. Rostock, 1899. 


SCHLEGELMILCH, FRIEDRICH. I. Uber Doppelsalze des Jodtrichlorids 
mit Chloriden zweiwertiger Metalle. 2. Uber Doppelsalze des 
Antimonpentachlorids. (Miinchen). Leipzig, 1902. 


SCHLEICHER, FRANZ. Beitrage zur Kenutnis alkylierter Bernstein- 
sauren. (Heidelberg). Wurzburg, 1900. 


ScHLENK, OSKAR. Zur Kenntnis der Phenylhydrazone. Munchen, 
1900. 


SCHLENKER, Julius. Ueber das 4. 5. Dimethylpyrimidin. Berlin, 
1g0O. 


SCHLESINGER, ALFRED. Ueber die Darstellung von Isopyrazolde- 
rivaten aus Diacetbernsteinsaureester und aromatischen Diazo- 


verbindungen. Tubingen, 1900. 


362 BIBLIOGRAPHY OF CHEMISTRY. 


SCHLEUSSNER, CARL. Ueber Diamidophenylosotriazol. (Mutinchen). 
Leipzig, 1897. 


SCHLINCK, JULIusS. Zur Kenntnisdes Pyrrolidins. (Giessen). Mann- 
heim, 1899. 


SCHLOSSER, PETER RIcH. NorB. Ueber die Derivate des a-Jodo- 
sonaphtalins, des a-Naphtylphenyljodiniumhydroxyds und tiber 
das p-p-Dijod-v-¢-dinaphtyl. Freiburg i. B., 1899. 


SCHLOSSBERG, HILEL. Zur Verwendung des Wasserstoffsuperoxyds 
in der quantitativen Analyse der Schwermetalle. Berlin, (1902). 


SCHLOSSBERG, ISRAEL. Beitrag zur Kenntniss einiger Racemkorper. 
Breslau, 1900. 


SCHLOSSBERG, SIEGFRIED SAMUEL. Ueber das 7-Brom-¢-Indon und 
einige seiner Derivate. Berlin, 1gor. 


SCHLOTTERBECK, Fritz. Uber das Anilinazo-acetylaceton und seine 
Abkommlinge. Ein Beitrag zur Kenntnis der ‘Gemischten 
Azoverbindungen.’ ‘Tubingen, 1902. 


SCHMIDT, AuGuUST. Ueber eine Entgiftung durch Abspaltung der 
Methyl- und Aethylgruppe im Organismus. Heidelberg, 19or. 


SCHMIDT, HERMANN. Ueber einige Oxyamido- und Oxyamidochlor- 
Ketone der aromatischen Reihe. Rostock, Igoo. 


SCHMIDT, HuGo. Ueber die Einwirkung von Chloracetal auf einige 
Phenole und die Synthese von Cumaron-Homologen. Rostock, 
1897. 


ScHMIDT, Orro. Ueber die Constitution der Einwirkungsprodukte 
von Diazoverbindungen auf primaren Nitrokorper und uber 
stereoisomere Hydrazone. Bonn, 18908. 


Scumip?T, Orro. Zur Kenntnis der Einwirkung von Phosphorpen- 
tachlorid auf Salicylsaure. Heidelberg, 1898. 


SCHMIERER, FRIEDRICH. Uber Jodoso-, Jodo- und Jodiniumverbin- 
dungen des s-Jod-m-Xylols. Freiburg, i. B., rgor. 


ScHMITT, Fritz. Ueber Metalltrennungen in einem Chlorwasser- 
stoffstrome. Heidelberg, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 363 


ScuMmitz, CARL. Ueber die Darstellung von Pinakonen durch Reduk- 
tion aromatischer Ketone. Giessen, 1896. 


Scumiz, Max. Ueber einige Derivate des Monoathylbenzols. Rostock, 
1898. 


ScHMOOK, HuGo. Ueber ein Kondensationsprodukt des o-Amido- 
benzaldehyds und eine neue Synthese des Py,-Py,-Dichinolyls. 
Rostock, 1898. 


SCHNEIDER, ALBERT. Ueber Amide dreibasischer organischer Sauren 
der Fettreihe. Berlin, 1887. 


SCHNEIDER, FRIEDRICH. Beitrage zur Kenntnis der krystallinischen 
Flussigkeiten. Marburg, 1899. 


SCHNEIDER, GEORG. Ueber die Einwirkung von Monochloracetal auf 
Diisobutylamin und. Piperidin. Rostock, 1898. 


SCHNEIDER, Gustav. Ueber Kondensationen von Formaldehyd mit 
Acetylaceton. Heidelberg, 1900. 


SCHNEIDER, PAuL. Ueber Alkylderivate des Aethylendiamins. 
Breslau, 1896. 


SCHNEIDER, SEBASTIAN. Zur Kenntnis der Isodithiobiazolone. Er- 
langen, 1902. 


SCHNEIDER, WILHELM. Ueber die durch Einwirkung von Chlor auf 
Toluidin entstehenden Ketochloride. Marburg, 1896. 


SCHNITZSPAHN, KARL. Ueber die Konstitution des Cyanwasserstoff- 


sesquichlorhydrates und dessen synthetische Verwendung. 
Heidelberg, 1898. 


Scuos, ARTHUR. Ueber 7-Methylisoxazol-s-carbonsaure. Kiel, 1899. 
SCHOELLER, WALTER. Zur Constitution desCampherphorons. Greifs- 
wald, 1902. 


ScHOEN, MARCEL. Détermination de la constitution des oximes ré- 
sultant de l’action du chlorhydrate d’hydroxylamine sur les 
thymoquinones monohalogénces. (Genéve). Bale, 1899. 


SCHONBERG, Paut. Ueber die Warmeleitung und ihre Abhangigkeit 
von der Temperatur in den Dampfen von Benzol und Schwefel- 


kohlenstoff. Jena, 1r8yo. 


364 BIBLIOGRAPHY OF CHEMISTRY. 


SCHONE, ALBERT. Zur Kenntnis der Rubenmelassen und der Pento- 
sane. Rostock, 1899. 


SCHONERMARK, FRIEDRICH. Zur Charakteristik des 3-Benzylhydrox- 
ylamins. Erlangen, 1895. 


SCHOERK, WALTHER. Ueber Monochlorapfelsaure und Oxyfumar- 
saure. Konigsberg i. Pr., rgor. 


ScHOLL, H. Ueber Veranderungen von Iodsilber im Licht und den 
Daguerre’schen Process. (Giessen). Leipzig, 1899. 


SCHOLVIEN, KARL ROBERT. Ueber Jodidchlorid, Jodoso- und Jodi- 
niumverbindungen, die sich vom ana-Jodchinolin ableiten. Frei- 
burg t:, Bs, 1900; 


SCHOMANN, ROBERT. Ueber die Brommesaconsaure. K6nigsberg in 
PE LoOo: 


SCHOONJANS, ALBERT. Ueber einige Benzoyl- und Anisoyl-Acetes- 
sigesterderivate. Erlangen, 1897. 


SCHOTTLANDER, FRIEDRICH. Ein Beitrag zur Kenntnis des 4,5- 
Diamino-2,6-dioxypyrimidins. Berlin, (1902). 


SCHRACKENBERGER, PAuL. Ueber die Einwirkung von Monochlor- 
aceton auf Naphtole und die Synthese zweier isomeren Methyl- 
naphtofurfurane. Rostock, 1897. 


SCHRADER, WALTHER. Uber zwei neue Nitrotoluidin-Sulfosauren 
und einige Derivate derselben. (Basel). Braunschweig, 1898. - 


SCHRODER, AuGusT. Beitrage zur Kenntniss des Citrals und Citro- 
nellals. Halle a.S., 1899. 


SCHROEDER, ERNST C. Zur Kenntnis der Verbindungen des Selens 
und des Tellurs. (Mtnchen). Firth, 1898. 


SCHRODER, FRANz Gustav. Beitrag zur Kenntnis der geometrisch 
isomeren ¢-Methylzimmtsauren und -Methyl-w-Bromstyrole. 
Leipzig, 1808. 


SCHRODER, HEINRICH. 1. 2-Pyronderivate aus acetylierten Pyrazo- 
linen.» Berlin,(1902)). 





SECTION VIII.—ACADEMIC DISSERTATIONS. 365 


SCHROEDER, JOHANNES. Reaktionen von Metallsalzen in Pyridin. 
Giessen, Igor. 


SCHRODER, ROBERT JOHANN. Ueber die Einwirkung von Monochlor- 
acetal auf einige isomere Xylenole und Aethylphenol, sowie 
uber die Synthese einiger homologen Cumarone. Rostock, 1898. 


SCHRODTER, MAx. Nitrosoverbindungen aromatischer Aminocarbon- 
sauren. Halle a. S., 1902. 


SCHROEMBGENS, JOSEF. Uber die Einwirkung von Benzylamin auf 
chlorierte Phosphorverbindungen. Rostock, 1goo. 


ScuHrotu, GEorRG. Zur Kenntnis synthetisch dargestellter Nitro- 
meta- und ana- toluchinoline sowie einiger ihrer Derivate. 
Freiburg i. B., 1898. 


SCHUBART, PHILIPP. Synthese isomerer Indigodisulfosauren. Halle 
ay Os 1902. 


ScuucHT, L. Ueber Phosphate. Leipzig, 1900. 


SCHULLER, FELIx. Ueber die Umwandlung der Kohlehydrate wah- 
rend der Jahresperiode in den Halbstrauchern und perennie- 
renden Krautern. Leipzig, 1898. 


SCHUMANN, C. Untersuchungen uber Phenole und Pseudophenole. 
Heidelberg, rgor. 


ScHUMANN, MAx. Zur Kenntnis des Diazotierungs-Processes und 
der Verbindungen R. N,O H. Wurzburg, 1899. 


Scuitirr, BRuNo. Zur chemischen Charakteristik der Bestandteile der 
Chinarinde. Ein Beitrag zur Kenntnis des in d. Chinarinden 
vorkommenden Gerbstoffs. (Munchen). Hannover, ryoo. 


Scutirre, Orro. Ueber die Verbindungen der Titansaure. Berlin, 
1899. 


ScHUTtTEe, WENZEL. Ueber die Einwirkung von Pyro- und Ortho-phos- 
phorsaurechlorid auf sekundare aliphatische Amine sowie auf 
Piperidin und Tetrahydrochinolin. Rostock, 1897. 


Scutitz, Max. Ueber die Nitrirung des ‘Resorcylaldehyds. Ueber 
einige Derivate des Saligenins. Synthese von 3-Bromphen- 
anthrenchinon. Berlin, rgor. 


366 BIBLIOGRAPHY OF CHEMISTRY. 


SCHULENBERG, HEINRICH. Beitrage zur Kenntnis des Menthens und 
Menthenons. (Gottingen). Huildesheim, 1899. 


SCHULER, W. Versuche uber die Empfindlichkeit der spectralana- 
lytischen Reactionen. Bonn, rgotr. 


SCHULTEN, CARL. Beitrage zur Kenutnis fester Losungen. Erlan- 
gen, 1896. 


ScuuLtz, B. Ueber gebromte Toluyl- und Phtalsauren. Rostock, 
1886. 


SCHULTZ, ERWIN. Beitrage zur Kenntnis der Stickstoffalkylaldoxime 
und ihrer Umlagerung. Leipzig, 1go0o. 


SCHULTZE, ALBERT. Die Benzolverbindungen der bei der Spaltung 
der Eiweisskorper erhaltenen Amidosauren. Berlin, 1goo. 


SCHULTZE, H. Die innere Reibung von Argon und ihre Aenderung 
mit der Temperatur. Halle, 1901. 


SCHULTZE, Orro W. Ueber stereoisomere Diazocyanide und uber 
Derivate von Diazokarbonsauren. Wurzburg, 1896. 


Scuutz, F. N.. Die Krystallisation von Eiweisstoffen und ihre Be- 
deutung fur die Eiweisschemie. Jena, Igor. 


ScHULZ, PAUL. Verhalten von Salzen in Aceton. Giessen, Igo1. 


SCHULZE, WILHELM. Beitrage zur Elektrochemie des Arsens. Ber- 
lin, 1900. 


ScHUMACHER, Gustav. Uber die elektrochemische Reduktion der 
Nitroanissaure. Giessen, 1902. 


SCHUMANN, Cur?T. Untersuchungen uber Phenole und Pseudophenole. 
Heidelberg, 1goo. 


ScuuMANN, Hans. Uber die Einwirkungsprodukte von Schwefeldi- 
oxyd auf Ammoniak. Wurzburg, 1899. 


Scuwas, Orro. Uber Kondensationsprodukte aus Aldehyden und 
Aminen und ihre Jodalkylate. Wurzburg, rgoo. 


SCHWABACHER, Fritz. Einwirkung von Monochloressigsaure auf 
Oxyazoverbindungen. Heidelberg, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 367 
SCHWABACHER, H. Ueber Phenanthrolchinone. Ziirich, rgor. 


SCHWABBAUER, GEORG. Einwirkung von Methyl- und Aethyl-Amin 
auf Furfurol und Cuminofl. Breslau, 1902. 


SCHWABE, RuDOLF. Ueber das 1-Parabromphenyl-3-methyl-5-chlor- 
pyrazol und dessen Derivate. Rostock, 1900. 


SCHWARZLE, FRANZ. Ueber die Einwirkung von Orthoameisenather 
auf aromatische Amine. Rostock, 1897. 


SCHWARZ, OTro. Ueber die Condensationsprodukte von Metaamido- 
phenol und Acetessigather. (Tubingen). Strassburg, 1899. 


SCHWARZ, RuDOLF. Ueber die Synthese einiger Pyrimidinderivate. 
Berlin, 1899. 


ScHWEDE, Rupoir. Uber Halogenderivate von Imiden zweibasischer 
Sauren. (Basel). Dresden, 1go1. 


SCKERL, Paul. Jodoso-, Jodo- und Jodiniumverbindungen vom 
p-Propyljodbenzol. Freiburg i. B., 1goo. 


SEBALDT, Franz. Uber den Zustand wasseriger Ammoniak- und 
Aminlosungen. (Wurzburg). Leipzig, 1899. 


SEcuRIUS, RupotF. Ueber Oxyphosphazo-Verbindungen hoherer 
Homologen der aromatischen Reihe und einige Derivate dersel- 
ben. Rostock, 1898. 


SEEHAGEN, Orro. Beitrage zur Kenntnis der #-Naphtochinolin-6- 
Sulfonsaure und des 6-Oxy-f-Naphtochinolins. Freiburg i. B., 


1899. 


SEEL, EuGEN. Beitragezur Kenntnis des Diazomethans. (Tubingen), 
Strassburg, 1899. 


SEELIGER, ALBERT. Ueber die Einwirkung des Oxalsaureaethylae- 
thers auf aromatische Amidoverbindungen. (Rostock). Wol- 
fenbuttel, 1897. 


SEELOS, HEINRICH. Ueber die Reinigung der Starkefabrikabwasser. 
Basel, 1898. 


SEEMEN, WALTER VON. Beitrage zur Kenntnis des p-Methyl-ana- 
Oxychinolins und der p-Methyl-ana-Oxychinolin-o-Sulfonsaure. 
Freiburg i. B., 1900. 


368 BIBLIOGRAPHY OF CHEMISTRY. 


SEESEMANN, MAx. Ueber einige Sulfantimoniate. (Rostock). Ber- 
lin, 1897. 


SEIDEL, JOHANNES. Jodsubstitutionsprodukte einiger aromatischer 
Alkohole, Aldehyde und Sauren. (Rostock). Leipzig, 1899. 


SEIDEL, Orro. Ueber die Benzoylderivate des Acetonitril und das 
p-Toluylacetonitril. (Rostock). Leipzig, 1898. 


SEIFART, ALFRED. Synthese des 2-2’-Dioxyflavon. Bern, rgor. 


SEIFFERT, OTTO. Beitrage zur Kenntnis der Ozokerit ftihrenden 
miozanen Ablagerungen bei Boryslaw am Nordrande der Kar- 
pathen. Halle a.5S., 1902. 


SEITTER, EDUARD. Ueber den Schwefelstickstoff und seine Derivate. 
Munchen, 1897. 


SELDIS, RubDOoLPH. Beitrage zur Kenntnis der Undecylensaure. 
Heidelberg, 1g00. 


SERTzZ, HANS. Verhalten von Formalin gegen Eiweisskorper, Gela- 
tine und Peptone, sowie Verwendung desselben bei der Unter- 
suchung von Nahrungs- und Genussmitteln. (Erlangen). 
Ansbach, [1896]. 


SEUFFERT, OTTO. Ueber das--Lacton der 2,6-Dimethyloctan-3-olsaure. 
Ueber Bromierungsprodukte des Menthons. Munchen, 1900. 


SEVERIN, EMILE G. Produits de condensation de 1’cide dichloro- 
phtalique. Paris, 1900. 


SEYDEL, CurT. Synthesen des 3-, 5-, 6-Tri-Methoxy-Phenanthrens 
(Methyl-Thebaols) und des 2-Methoxy-Phenanthrens. Berlin, 


(1902). 


SEYEWETZ, ALPHONSE. Sur les combinaisons des matiéres colorantes 
acides avec les matieres colorantes basiques. Lyon, 1900. 


SEYLER, HEINRICH. Ueberdie Dimethylanilinphtaloylsaure. Greifs- 
wald, 1808. 


SHELDON, NORMAN LINDSAY. Ueber neue Umwandlungsprodukte 
des Dibromanhydro-p-oxy-pseudocumylalkohols. Heidelberg, 
1900. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 369 


SHUTTLEWORTH, ARTHUR E.. Eine neue Methode der Aschenbestim- 
mung. Gottingen, 1899. 


SICHERER, WALTHER VON. Uber AbkOmmlinge des 1.4-Benzopyra- 
nols. (Tubingen). Miinchen, 1gor. 


SipGwick, NEvil, VINCENT. Ueber Acetondipropionsaure und ihre 
Derivate. Tubingen, rgor. 


SIEBEN, JuLIuS. Ueber Dinitrosalicylsaure und iiber AbkoOmmlinge 
der p-Kresotinsdure. K6nigsberg, 1900. 


SIEDLER, Puiipp. Uber die Einwirkung von Brom auf p-Dioxydi- 
tolylmethan. Marburg, 1900. 


SIEGFRIED, Kurt. T.1. Beitrage zur Kenntnis des Benzoylacetons. 

_ T. 2. Eine neue Synthese des «u’-Diphenylpyrons. Leipzig, 
IQO!. 

Srmcrist, Jos. Uber die Geschwindigkeit der elektrolytischen Ab- 
scheidung von Kupfer bei Gegenwart von Schwefelsaure. Ein 


Beitrag zum Studium der elektrolytischen Reaktionsgeschwin- 
digkeit. (Basel). Leipzig, rgot. 


SIEMIATKOWSKI, FELIKS VON. Ueber die Condensationen von m-Nitro- 
zimmtaldehyd mit Acetophenon, Aceton und den drei Nitro- 
acetophenonen. (Freiburg, Schweiz). Posen, 1897. 


SIENICKI, TADEUSZ. Kondensationen von Opian- und Bromopiansaure 
mit Cyanessigsaure und Derivaten der letzteren. Freiburg, 
(Schweiz), rgor. 


SIEVERTS, ADOLF. Beitrage zur Kenntnis des Pinols. Gottingen, 
1898. 


SIGEL, ALBERT. Ueber die Konstitution oxydierter Pseudophenole 
und deren Umwandlungsprodukte. Heidelberg, 1900. 


Srxorska, H.. Etude pharmacodynamique des principales prépara- 
tions de valériane. Genéve, 1899. 


SILBERMANN, Fetrx. Uber die elektrochemische Reduktion aro- 
matischer Nitrokorper in saurer Losung. Giessen, 1900. 


SILBERRAD, OswaLp Joun. Ueber die Polymerisationsprodukte aus 
Diazoessigaether. Wurzburg, 1900. 
24 


370 BIBLIOGRAPHY OF CHEMISTRY. 


SILBERSTEIN, MIECZYLAW. Uber ein neues Isomeres des Rosindulins. 
Lausanne, Igol. 


SinvA, GIuSEPPE. Recherches sur la stéréoisomérie des quinoneox- 
imes. Lausanne, 1901. 


Smon, EpGAR. Zur Constitution des Paratoluchinophtalons. (Frei- 
btrei--B:) Basek 190n: 


Stmon, G. Beitrag zur Kenntnis der Eiweisskorper der Kuhmilch. 
Halles roor: 


Simon, JOHANN. Ueber die Oxydation der Hexyl-Itaconsaure und 
~Aticonsaure mit Kaliumpermanganat. Strassburg, 1900. 


Srmon, Oskar. Uber Cetrarsaure. Leipzig, 1902. 


Stmonis, Huco. Ueber einige Mono- und Dioxydialphylessigsaure- 
lactone. Freiburg, (Schweiz), 1897. 


Skipa, WACLAW. Ueber Umlagerungen in der Dibenzhydroximsaure- 
reihe. Zurich, 1898. 


SktRROW, FREDERICK Witttam. Uber die Loslichkeit von Kohlen- 
oxyd in binaren organischen Gemischen. Leipzig, 1902. 


Skira, ALADAR. Beitrage zur synthetischen Verwendung des Cyan- 
wasserstoffsesquichlorhydrates. Heidelberg, 1goo. 


SLABOSZEWICz, JoSEF. Uber eine neue Synthese der Fluorindine. 
Basel, 1gor. 


SLAMA, Franz. 1. Uber Halogenderivate des Anthragallols. 1. Dar- 
stellung eines Oxystyrogallols. (Giessen). Wien, 1899. 


SMIRNOFF, WASSILY. Beitrage zur Kenntnis der Friedel-Crafts’schen 
Reaktion. Freiburg i. B., 1900. 


SmitH, HARRY MonmouTH. Kryoskopische Untersuchungen. Hei- 
delberg, 1898. 


SmitH, LONGFIELD. Uber einige Derivate des a-Methyl-8-Ketopenta- 
methenylens (Looft’s Keton). Leipzig, 1808. 


SmytH, MorLAND. Beitrage zur Kenntniss der isomeren Diacetbern- 
steinsaureester. Jena, Igor. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 371 


SMYTHE, JOHN ARMSTRONG. Ueber das Nitrosopinen. Gottingen, 
1898. 


SMYTHE, JOHN SEABURY. 1. Zur Umlagerung von Bromdiazonium- 
chloriden in Chlordiazoniumbromide. 11. Ueber sogen. Diazo- 
guanidin. Wurzburg, 1899. 


SOBIECH, JOSEF. Untersuchungen uber Milch- und Wassermargarine. 
Leipzig; 1896. 


SOENDEROP, FRITZ. Ueber die Einwirkung von Queksilbersalzen auf 
Kobalticyanalkalien. Berlin, 1899. 


Soun, Kart BERNHARD. Untersuchungen .iiber einige beiderseitig 
orthostandig substituirte Benzolderivate. (Heidelberg). Bonn, 
1898. 


SoMMER, Fritz. Ueber m-Xylylamin und m-Methylphenylathyl- 
amin. Breslau, 1goo. 


SOMMER, RICHARD. [1.] Ueber Condensationen von p.-Amidophe- 
nolen mit Ketonen und [11.] tber Abkommlinge des Anhydro- 
formaldehydanisidins. (Erlangen). Munchen, 1900. 


SOMMERFELDT, ERNST. ‘Thermochemische und thermodynamische 
Methoden, angewandt auf den Vorgang der Bildung von Misch- 
krystallen. (Gottingen). Stuttgart, 1goo. 


SONDHEIMER, ALBERT. Ueber: 1. Indazole und Isindazole. 11, Die 
Bildung eines achtgliedrigen Ringes. Heidelberg, 1899. 


SONNEBORN, F. Zur Kenntniss der Vinylessigsaure. Basel, 1902. 


SONNEBORN, HERMANN. Ueber einige Oxydationsproducte der Pule- 
gensaure. (Rostock). Gottingen, 1899. 


SorGE, REINHARD. Ueber die Condensation aromatischer Ketone. 
(Breslau). Jena, 1902. 


SPECKETER, HEINRICH. Ueber eine quantitative elektrolytische 
Trennungsmethode der Halogene. Chlor, Brom, Jod. Got- 
tingen, 1898. 


SPENCER, Percy. Ueber O. Acylderivate des Acetessigesters und 
einiger verwandter Verbindungen. Kiel, 1900. 


fe BIBLIOGRAPHY OF CHEMISTRY. 


WG 


SPEYER, EpmMuND. Zur Kenntnis der Additionsfahigkeit ungesattigter’ 
Verbindungen. Heidelberg, rgor. 


Spiess, H. Ueber die Jodometrie von Gold und Platin. Freiburg, 
1902. 


Spiess, Paut. Ein Beitrag zur Bildung pentacarbocyclischer Verbin- 
dungen. Gottingen, 1902. 


Spiess, Paut. Ueber Saureanhydride, Saureamide und ihre Derivate. 
Freiburg i. B., 1900. 


Spirra, ALBERT. Zur Kenntnis des Diphenylisodithiobiazolon. Er- 
langen, 1902. 


SprrzER, F. Ueber einige Derivate der 7-Naphtoxyessigsaure. Ber- 
lin, 1900. 


SPRENGER, Gustav. Ueber 4-Methylbenzylhydrazin. (Heidelberg). 
Mainz, 1gor. 


SPRINGER, EDMUND. Beitrage zur analytischen und toxikologischen 
Chemie der Alkaloide. (Strassburg). Breslau, rgor. 


SPRINGMANN, Apo.F. Ueber Umwandlungsprodukte der Meta- und 
Para-Nitrobenzhydroximsaurechloride. (Ztrich). Mtnchen, 
1897. 


SPRINKMEYER, HEINRICH. Das o-Isopropyltoluol. Mtnster, 1gor. 


SPRINZ, JuLIuS. Isoalantolacton. Ein bei der Darstellung des Alan- 
tolactons erhaltenes Nebenprodukt. (Basel). Breslau, 1901. 


SPRUCK, WILHELM. Uber Additionsprodukte von Aethylendiamin an 
Salze zweiwertiger Metalle.. (Zurich). Giessen, [1898]. 


STADLMAYR, FRANZ. Ueber die Einwirkung von Natronlauge auf 
3-Bromphenylbutyrolacton. Strassburg i. E., 1902. 


STAHLER, ARTHUR. (1.) Zur Kenntnis des Carvons, Encarvons und 
ihrer Autoxydationsprodukte. (2.) Beitrage zur Konstitutions- 
bestimmung der Santonsaure bezw. des Santonins. Berlin, 
1902. 


STAHL, WILHELM. Ueber Raffination, Analyse und Eigenschaften des 
Kupfers. Tubingen, 1886. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 373 


STANG, ADOLF. 1. Ueber Citrylidenbisacetessigester. 11. Beitrage 
zur kondensierenden Wirkung des Ammoniaks und der Amine. 
Heidelberg, 1898. 


STARCK, WILHELM. Neue Beitrage zur Kenntnis der Jonen verdunn- 
ter Schwefelsaure. (Greifswald). Stralsund, 1899. 


‘STARK, Orro. Ueber eine Diketonsaure tnd ein Ketolacton aus dem 
Acetylaceton. Strassburg i. E., 1902. 


STARKE, Pau. Ueber Orthoazoxy-, azo- und hydrazoanisol, die 
Ueberfiihrung des letzteren in Dianisidin und einige Praparate 
des letzteren. Halle a. 5., 1898. 


STATINS, FRANZ. Beitrage zur Kenutnis der Benzenyltetrazotsaure. 
Konigsberg in Pr., 1896. 


STAUDENMEIER, Lupwic. Untersuchungen iiber das Tellur. (Mun- 
chen). Hamburg u. Leipzig, 1895. 


STECHELE, FRITZ. Zur Kenntnis des Allylacetons. (Gottingen). 
Hildesheim, 1go!. 


STECKHAN, ERNsT. Zur Kenntnis der Gattermann’schen Aldehyd- 
synthesen. (Heidelberg). Wiesbaden, 1900. 


Sremn, Max. Uber das Selenopyrin und seine Derivate. Rostock, 
1902. 


‘STEIN, VicTOR. Zur Kenntniss einiger Carbazolderivate. Ueber 
die Lichtempfindlichkeit von Diazoverbindungen. Berlin, 1901. 


Srernpock, H. Ueber eine neue Bildungsweise von Nitrosoverbin- 
dungen. Berlin, 1899. 


Srernpucn, Ewaup. Uber einige neue Condensationsprodukte zwei- 
wertiger Phenole mit Aceton und Mesityloxyd sowie tiber. die 
Einwirkung von Chlorpikrin, Acetonchloroform und Aceton- 
chloral auf Phenylhydrazin. (Lausanne). Ziirich, 1899. 


STEINEGGER, RUDOLF. Die Salzsteine, ihre chemische Zusammense- 
tzung, Bildung, und Verhiitung. Ein Beitrag zur Verbesserung 
der Technik der Emmenthaler Kisefabrikation. Bern, 190!. 


STEINER, GIANNINO. Recherches sur des isomeres de la rosinduline 
et leurs relations avec les acides naphtopicriques. Genéve, 1900. 





374 BIBLIOGRAPHY OF CHEMISTRY’ 


STEINER, Orro. Beitrage zur Kenntnis der Schwefel-Selen-Tellur- 
Gruppe. Heidelberg, 1900. 


STEINER, R. Beitrage zur Kenntniss des Einflusses der Pasteurisirung 
auf die Beschaffenheit der Milch und auf den Butterungsvorgang. 
Leipzig, Igor. 


x 


STEINFELS, W. Contribution a l'étude de quelques polyborates. 
Genéve, 1808. 


STEINHAUSER, SIMON. Ueber unterschwefligsaure und schwefligsaure 
Doppelsalze des Silbers, Kupfers und Quecksilbers. Berlin, 1899. 


STEINKOPF, OTro. Ueber die N-Sulphochlorphosphine des Piperidins 
und einige Derivate derselben. Rostock, 1897. 


STEINMANN, ALBERT. Sur quelques dérivés du pyrrol. Genéve, 
IgO!. 


STEINORTH, CARL. Uber einige Derivate des Iso- und Diisoamyl- 
benzols. (Rostock). 2. p., [1898]. 


STEINWEHR, HELLMUTH VON. Studien uber die Thermochemie sehr 
verdunnter Losungen. (Gottingen). Hildesheim, 1900. 


STELLING, ERwin. Uber die Kondensation von Benzyleyanid mit 
Opiansaure sowie mit einigen Aldehyden. Freiburg (Schweiz), 
1898. 


STELLMANN, WILHELM. Uber Halogenverbindungen des ftinfwertigen 
Antimons und einige ihrer Doppelverbindungen. (Berlin). 
Celle, roor. 


STENZ, ALBERT. Zur Kenntnis des Sulfocarbanilids und dessen 
Derivate. (Rostock). Dresden, 1899. 


STEPHANI, OTro. Untersuchungen tuber Pseudophenole. Heidel- 
berg, Igor. 


STEPPES, FrreDRICH. Uber p- und 0-Toluidoessigsaure und «-p- und 
4-0-Toluidopropionsaure. (Erlangen). Hannover, 1899. 


STERN, HERMANN. Ueber Isomerie in der 7-Diketonreihe. (Erlan- 
gen). Berlin, 1899. 


STERN, JOACHIM. Beitrage zur Kenntnis einiger Diketone. Heidel- 
berg, 1902. 





SECTION VIII.—ACADEMIC DISSERTATIONS, s7 5 


STERN, MAx. Uber elektrolytische Reduktion von Succinimiden. 
Wurzburg, 1900. 


STERNBERG, WILHELM. Ueber die Einwirkung von Benzaldehyd auf 
tricarballylsaures Natrium bei Gegenwart von Essigsaiureanhy- 
drid. Strassburg, 1899. 


STEUDEL, Ueber Argon und Helium. Reutlingen, 1goo. 


STEVENS, HENRY POTTER. Ueber Tolyl- und Benzyl-Derivate des 
Furodiazols und Thiodiazols. Heidelberg, 1899. 


STIASNY, EDMUND. - Untersuchungen tiber Nitroderivate des Hydrazo-, 
_ Azo- und Azoxybenzols. Zurich, 1898. 


STIEGEL, REINHOLD. Ein Beitrag zur Kenntnis der tautomeren For- 
men des Methenbisacetylacetons. Leipzig, 1go1. j 


STIERLIN, CARL. Beitrage zur Kenntnis des 2. 6-Dichlorparaphe- 
nylendiamin’s und des meta-ana-Dichlorparaamidochinolin’s. 
Freiburg i. B., 1900. 


STIRM, Karu. Ueber das 46. Menthen 2 on. Berlin, rgor. 


Stock, ALFRED. Ueber eine quantitative Trennung des Arsens vom 
Antimon. Monobromakrolein und Tribrompropionaldehyd. 
Ueber einige Bromnitrosokohlenwasserstoffe und ihre Um- 
wandlung in Pseudonitrole. Berlin, 1899. 


SToEBER, GusTAv Kari Witt. Uber basische Metallverbindungen 
der 3-Ketonsaureester. Wurzburg, 1900. 


STOECKER, Max. Untersuchungen iiber Phenylseleninsaure C, H,’. 
Se O, H und Phenylselenosaure C, H,. Se O, H. Heidelberg, 
Igol, 


STOERMER, M. Untersuchungsmethoden der in der Thonindustrie 
gebrauchten Materialien, mit besonderer Berticksichtigung der 
haufig auftretenden Fabrikationsfehler, deren Ursachen und 
Verhiitung. 2., verbesserte Auflage von ‘‘ Die Fehler bei der 
Thonwaarenfabrikation.’’ Freiberg, 1902. 


STOFFEL, MAURICE. Recherches sur quelques dérivés de la flavinduline. 
(Genéve). Frauenfeld, 1899. 


STOLLE, R. Studien mit Hydrazin. Heidelberg, 1899. 


376 BIBLIOGRAPHY OF CHEMISTRY. 


STOLTE, HEINRICH. Ueber organische Selenverbindungen. Berlin, 
1887. 


Storp, WILHELM. Ueber den Einfluss von Alkylgruppen auf die 
Abspaltung der Halogene aus dem Benzolkern. (Heidelberg), 
I9OI. 


STRAUB, ADOLF. Beitrage zur Kenntnis der Producte der alkoholischen 
Garung der Bierwurze mit besonderer Berucksichtigung der 
Bildung von Bernsteinsaure. (Erlangen). Mutnchen, 1895. 


STRAUS, FRITz. Die ungesattigten Laktone der Hydrocornicularsaure 
und Desylessigsaure. Mtnchen, root. 


STRAUSS, CARL. Untersuchungen uber Diazoimide und Diazoperbro- 
mide. Marburg, 1899. 


STRAUSS, EDUARD. Ueber Aminoalkohole und einige Derivate. 
Berlin, 1899. 


STRAUSS, EMANUEL. Beitrag zur Kenntnis des $-Amidocrotonesters 
und der Nitrosamine. Heidelberg, 1goo. 


STRAUSS, HEINRICH. Beitrage zur Kenntnis einiger Derivate des 
p-Oxychinolins. Freiburg i. B., 1898. 


STRAuSS, Orro. Hydrirte Derivate des Diphenyl- und Triphenyl- 
niethans. Halle a. $., 1899. 


STREBEL, Orro. Uber die Einwirkung des Phosphoroxychlorids auf 
die Nitraniline. Rostock, 1808. 


STRECKER, WILHELM. Versuche uber die Einwirkung von Aethylnitrit 
auf -Aminokrotonester. Heidelberg, rtgoo. 


STRIGEL, ARTHUR. Uber die Produkte der Kondensation des Methy]l- 
Athylketons mit. Bernsteinsaurediathylester unter dem Einfluss 
von Natriumathylat. Leipzig, 1900. 


STRUBE, Fritz. Uber einige Derivate der Hydrochelidonsaure. 
MallevasSs,, 1ooms 


STRUNZ, FRANz. Beitrage zur Entstehungsgeschichte der stoechio- 
metrischen Forschung. (Hine Kritik d. inductiven Naturwis- 
Senschaft.) Berlin, 1901. 





SECTION VIII.-~-ACADEMIC DISSERTATIONS. : 377 


-STRZYZOWSKI, CASIMIR. Physiologisch-toxikologische Studien. 
(Lausanne). Zurich, 1899. 


STUBER, W. Ueber Produkte der alkalischen Hydrolyse des Eieral- 
bumins. Erlangen, 18038. 


STtnz1, ROBERT. Beitrag zur Kenntnis der Diacidotetramminkobal- 
tiake. (Zurich). Basel, 1901. 


Stuss!, Hans. Recherches sur le produit de condensation de 1’ aldé- 
hyde formique et le s-naphtol. Genéve, 1808. 


‘StTuTzeEL, Lupwic. Zur ‘Kenntnis der seltnen Erden des Cerits. 
Munchen, 1899. 


‘SucHy, R. Ueber pyrochemische Danielketten. (Ziirich). Leipzig, 
IgO!. 


SUDENDORF, THEODOR. Ueber das 1-p-Tolyl-3-methyl-5-chlorpyrazol 
und die Antipyrin-Bzcarbonsaure. Rostock, Igor. 


SULER, BER. Beitrage zur elektrolytischen Reduction der Nitrite. 
Berlin, 1go1. 


SULLIVAN, E. C. Studien tiber einige Jodverbindungen. Leipzig, 
1899. 


SULZBERGER, NATHAN. Zur Kenntnis 23-ungesattigter Lactone : 
Das af-ungesattigte Lacton der Benzoylpropionsaure. Miin- 
chen, 1g00. 


SUMULEANU, CORNELIUS. [1.] Synthese des Isomethylmorphols. 


Ein Beitrag zur Constitutionsfrage d. Morphins u. Codeins. 
[2.] Ueber die ortho-Nitroderivate des Vanillins. Berlin, rgor. 


SUNDHEIMER, HEINRICH. Ueber Polyphenylensulfid (C,H,.S.C,H,.S),. 
Heidelberg, 1899. 


SUNDMACHER, WILHELM. Zur Kenntniss des m-Amidophenols. 
(Rostock). Hildesheim, 1899. 


SuUNDVIK, Ernst Epv. Omchitin. Helsingfors, 1882. 


‘ 


SussporFF, G. Contribution 4 l’étude de l’acide nicotinique et de 
quelques-uns de ses dérivés. Geneve, 1897. 


378 BIBLIOGRAPHY OF CHEMISTRY. 


SUTHERST, WALTER-FREDERICK. Recherches sur les dérivés de 
naphtazonium. Geneve, Igoo. 


SVENSSON, NILS WILLDENOW. Om nagra vermlandska mineralier. 
Lund, 1866. 


SZOLAYSKI, BOGDAN. Zur Kenntnis des p-Nitrosotoluols und Nitroso- 
benzols. Zurich, 1899. 


TALBOTT, BENJAMIN ERLIE. Ueber 5-Nitro-4-Jodoso-, Jodo- und 
Jodiniumverbindungen aus 1,3-Xylol. Freiburg i. B., rgoo. 


Tams, Hans. Zur Kenntnis des Methyleyclohexylamins und des 
Methylhexanons. (Gottingen). Hildesheim, 1899. 


TARIBLE, JOSEPH. Sur les combinaisons du bromure de bore avec les 
composés halogénés du phosphore, de I’arsenic et de l’antimoine. 
Paris, 1899. 


TASSILLY, EUGENE. Latmosphére terrestre. Paris, 1899. 


TEDESKO, Vicror. Beitrage zur Kenntnis indoxylartiger Verbindun- 
gen. (Zurich). Wien; 1900. 


TERHEGGEN, ALoys. Ueber einige Derivate des para- und meta- 
Amidochinolins. Rostock, 1gor. 


TER-SARKISSJAN, Leon. Zur Kenntnis des m-Tolylhydroxylamins 
und $-Phenylhydroxylamins. (Basel). Zurich, 1899. 


TESSE, THEODORE S. Dampfspannkraftsmessungen an Abkommlin- 
gen des Benzols und uber die Bedeutung solcher Messungen fur 
die Lehre von den Siedepunktsregelmassigkeiten. Basel, 1896. 


TETZNER, FRIEDRICH. Ueber die Salzsaure-Additionsprodukte der 
Alkyliden-Desoxybenzoine. Heidelberg, 1902. 


TEUDELOFF, ALFRED. Uber die Einwirkung von Monochloracetal 
auf die Monoalkylather der zweiwertigen Phenole. Rostock, 
1900. 


TreupT, Hernricu. Uber die Anderung der spezifischen Warmen 
wasseriger Salzlosungen mit der Temperatur. Erlangen, 1900. 


TEWES, ARNOLD. Ueber das Verhalten einiger Diazoamidoverbindun- 
gen. Gottingen, 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 379 


THAETER, KARL. Beitrage zur forensischen Chemie und Wertbestim- 
mung scharfwirkender Drogen. 1. Quantitativer und qualita- 
tiver Nachweis des Santonins in den Bliitenkopfchen von Arte- 
misia maritima. 11. Ueber die Glukoside der Wurzel von 
Helleborus niger: Helleborein und Helleborin. (Miinchen). 
Berlin, 1897. 


THEILE, REINHOLD. Uber Abkémmlinge des p-Dibromjodbenzols 
mit mehrwertigem Jod. Freiburg i. B., rgor. 


THEILER, C. Ueber die Oxydation aromatischer Alkyloxyaldehyde 
und Alkyloxyketone zu den entsprechenden Sauren. (Bern). 
Zurich, 1got. 


TuHEIS, F.C. Die Breitbleiche baumwollener Gewebe. Berlin, 1902. 


THEIS, FRIEDRICH CARL. Zur Kenntniss der Dioxyamido-anthra- 
chinonmonosulfonsaure. Freiburg i. B., 1886. 


THELEN, MATTHIAS. Ueber einige Chlorphosphine tertiarer aroma- 
tischer Amine. Rostock, 1897. 


THESMAR, G. Contribution a la connaissance des xylénes. Bale, 
1go2. 


THIELE, Epuarp. Uber Kondensationsprodukte von aromatischen 
Diaminen mit Mandelsaurenitril und Milchsaurenitril. Basel, 
1g0o. 


THOLKE, Fritz. Uber homologe Terpenkohlenwasserstoffe. (G6t- 
tingen). Hildesheim, 1902. 


Tuoma, Frrrz. Uber einige Chalkonderivate. Berlin, 1900. 


THOMASCHEWSKI, Pau. Beitrage zur Kenntnis der Isoxazole. Kiel, 
1900, 


THOMMESEN, THOR. Ueber die Condensation von p-Isopropylman- 
delsaure mit Phenolen. Freiburg, (Schweiz), 1898. 


THon, Epuarp. Untersuchungen tiber den Monoaethylaether des 
2. 7-Dioxynaphtalins. Marburg, 1899. 


. Turon, Hernricu. Beitrage zur Kenntnis der Isopropylisoparacon- 
saure. Strassburg, 1898. 


80 BIBLIOGRAPHY OF CHEMISTRY. 


w 


THYSSEN, HEINRICH. Ueber das Hydrazid der «-Thiophencarbon- 
saure. Heidelberg, 1899. 


TIEMANN, HuGo. Untersuchungen tiber die Zusammensetzung des 
Kolostrums mit besonderer Berucksichtigung der Eiweisstoffe 
desselben. (Rostock). Strassburg, 1898. 


TIMMERMANN, HAROLD. Untersuchungen tiber Verbindungen der 
Limonen und Carvongruppe. Gottingen, 1895. 


TISCHBEIN, ROBERT. Ueber Phtalylphenylisocrotonsaure. Miinchen, 
1899. 


Topra#son, AND. Gust. Om vissa svafvelforeningar med serskildt 
afseende pa de uppgifna hogsta och lagsta svafvelbildnings- 
graderna af arsenik. Upsala, 1857. 


TOENNIES, Emin. Studien uber Dampfspannkraftsmessungen am 
Toluol und an Derivaten des Toluols mit besonderer Bertick- 
sichtigung stellungsisomerer Verbindungen. (Basel). Dussel- 
dorf, 1896. 


TOEPFFER, HELLMUT W. Ueber die galvanische Ausfallung von 
Legierungen des Eisens und verwandter Metalle und tuber das 
elektrochemische Verhalten dieser Metalle. Breslau, 1899. 


TOMARTSCHENKO, PAuL. Zur Kenntnis der Einwirkung von Salzzu- 
satzen auf das Drehungsvermogen von Zuckerlosungen. Frei- 
burg, (Schweiz), 1901. 


TOMBECK, DANIEL. Recherches sur les combinaisons des sels métal- 
liques avec les amines aromatiques. Paris, 1goo. 


Toussaint, HuGo. Beitrag zur Kenntniss der Nickelarsenate. Ber- 
lin, 1900. 


TRABERT, H. Ueber das Lutidylmercaptan und seine Derivate. 


Berlin, 1900. 


TRAMPEDACH, EDGAR. Aromatische Diazoniumsalze und ammoni- 
akalische Kupferoxydullosung. Halle a. S., rgor. 


Trapp, Max. Beitrage zur Kenntnis des Chinoisochinolins (Isophe- 
nantrolins). Freiburg i. B., 1899. 





SECTION VIII.—ACADEMIC DISSERTATIONS, 381 


Traus, AuGuST. Ueber «-Phenyl- und a-Methyl-2-naphtocincho- 
ninsaure und die entsprechenden a-Alkyl-a-Naphtochinoline. 
e (Freiburg i. B.). Stuttgart, rgoo. 


-TRAUN, FRIEDRICH ADOLPH. Zur Kenntnis des Dibrommesitolbro- 
mids und seiner Umwandlungsprodukte. Heidelberg, 1899. 


TRAUTWEIN, HERMANN. Untersuchungen iiber die Explosionsgren- 
zen brennbarer Gase und Dampfe. (Basel). Miinchen, 1goo, 


TREIBICH, ADOLF. Ueber Einwirkung von Brom auf Acetylendicar- 
bonsaure. Konigsberg, 1gor. 


TREFF, WALTHER. Ueber Pyrrolverbindungen der Camphergruppe. 
*(Jena). Leipzig, 1900. 


TREUTLER, GrorG. Uber einige aromatische Amido-Chlorketone 
und den p-Dimethylindigo. Rostock, 1900. , 


TRILLAT, JEAN-AUGUSTE. Oxydation des alcools par l’action du 
contact. Paris,’ 1901. 


TRITSCHLER, Fritz. Ueber Derivate hoherer ungesattigter Carbon- 
sauren. Heidelberg, 1900. 


TSCHIRNER, FREDERICK. (I.) Ueber die Oxydation aromatischer 
_ Basen, insbesondere uber die Oxydation von Anilin. (11. ) 
. Ueber §-Phenylhydroxylamin. (Munchen). Zurich, 1900. 


_Tunxs, F. RUSSELL. Ueber Chinolin-3-carbonsaure und 3-Amido- 
chinolin. Freiburg, i. B., 189g. 


TYMIENIECKI, KONSTANTYN VON. Ueber p- und 0-Oxydiphenylessig- 
sauren. Freiburg, (Schweiz), 1808. 


UEDINCK, Avucust. Ueber einige Derivate des 3-Brompropylamins. 
(Rostock). Berlin, 1899. 


UELLENBERG, Emil. I. Beitrag zur Chemie des Kobalts und Nickels. 
ur. Uber 1-Phenyl-4-Methyl-5-Pyrazolon. (Basel). Elberfeld, 
1gOo. 


f 


UHDE, ROBERT. Beitrage zur Kenntnis sulfonierter Buttersauren. 
Rostock, 1898. 


382 BIBLIOGRAPHY OF CHEMISTRY. 


UHL, Orro. Ueber die Electrolyse von Ketonsauren. Erlangen, 
Igoo. 


UHLFELDER, Emin. Ueber einige Derivate des Nitrobiurets und des 
Nitrodicyandiamidins. Munchen, 1896. 


ULBRICHT, JULIUS. Beitrage zur Kenntnis halogensubstituierter 
n-Methyl-¢-Chinolone. Erlangen, rgor. 


ULLMANN, Gustav. Ueber Flavonderivate der Naphthalinreihe. 
(Basel). Znaim, 1897. 


ULMER, THEODOR. Ueber die Produkte der Einwirkung von Hydra- 
zinhydrat auf Thioharnstoffe. Erlangen, rgor. 


UuricH, HArRy. Ueber molekulare Umlagerungen acetylierter Phe- 
nole. Berlin, 1902. 


ULRICH, KARL. Zur Xenntnis der aromatischen Arsoniumverbindun- 
gen und aromatischen Arsenbetaine. Rostock, rgoo. 


UmBacH, THEODOR. Zur Kenntnis der Derivate des m-Jodtoluols 
mit mehrwertigem Jod. Freiburg i. B., rgor. 


UNGER, KARL. Ueber einige substituerte Amide der Oxalsaure. 
Gottingen, 18g6. 


UnruH, Max von. Uber gelbes Arsen und tiber Molekulargewichts- 
Bestimmung durch Siedepunkts-Erhohung im calibrirten Wein- 
holdschen Vacuumgefass. Halle a. S., 1gor. 


URBASCH, OrroKAR. Beeinflussung der Jonen durch den Magnetis- 
mus. Giessen, 1900. 


Vact, Aucustr. 1. Uber das sogenannte Diazoguanidin. 2. Uber 
den Zustand geloster Stoffe auf Grund von Verteilungsver- 
suchen. Leipzig, 1gor. 


VAHLEN, ERNST. Ueber Desoxycholsaure. (Halle a. §.) Strass- 
burg, 1897. 


VALENCIEN, CHARLES. Contribution a l'étude de la migration des 
doubles liaisons quinoniques dans les'composés de 1’azonium. 
Gen€ve, Igor. 







SECTION VIII.—ACADEMIC DISSERTATIONS. 383 


VALL&E, CYRILLE. De 1’action de1’isocyanate de phényle sur quelques 
acides sulfoniques gras et aromatiques. Lille, 1900. 


VALLIN, Karu. Bidrag till kannedomen om isonura toluolmonosul- 
fonsyror. Lund, 1884. 


VAN DER MEULEN, P. H. Zur Kenntniss einiger Derivate der Cam- 
phersaure und Hemipinsaure. (Basel). Haag, 1896. 


Vaupin, L. Sur un role particulier des hydrates de carbone dans 
Yutilisation des sels insolubles par l’organisme. (Paris). 
Sceaux, I19O!. 


VeItton, L. Zur Kenntniss der m-Oxyphenyl-p-tolylamin. Ztirich, 
IQOI. 


Vert, ALBERT. Zur Kenntniss der Isonitrokorper. Wurzburg, 1899. 


VELSEN, JOHANNES Von. Die Triglyceride und die Grundlagen der 
refractometrischen Butteruntersuchung. Bonn, 1901. 


VERSCHAFFELT, J. A. Metingen omtrent het verloop der isothermen 
bij mengsels van koolzuur en waterstof. Leiden, 1899. 


VESELY, Victor. Contributions X Pétude des matiéres colorantes 
thiaziniques. Geneve, 190!. . 


VIERSEN, W. M.  Bijdrage tot de bepaling van alcohol in maaginhoud. 
Utrecht, 1902. 


VIEWEG, WALTHER. Die -Phenyl-a-indonessigsaure und Dipipero- 
nyliden-bernsteinsaure. Leipzig, 1902. 


Vincent, E. Sur quelques dérivés azotés du bromal. Lyon, 1902. 


Visser, H. LL. Beitrage zur Kenntnis des Salicins und seiner 
Derivate. Marburg, 1896. 


VITTENET, HENRI. Contribution 4 1’ étude des barbimides et des car- 
bamides aromatiques simples et substituées et de quelques- uns 
de leurs dérivés. (Paris). Lyon, 1900. 


VOLLMER, B. Das elektrolytische Verhalten einiger Losungen von 
essigsauren Kali in Essigsaure. Halle, 1898. 


384 BIBLIOGRAPHY OF CHEMISTRY. 


VOLTZ, WILHELM. Zur Kenntnis des Futterwertes der Abdeckereipro- 
dukte (Kadavermehle), (Heidelberg). . Berlin, 1899. 


VOGEL, CURT von. Ueber Einwirkung von Isodialursaure auf Sul- 
foharnstoff (Rostock). Hannover, 1900. 


VoGEL, JuLiIus. Ueber die Einwirkung von Stickoxyd auf Allylacet- 
essigester und Isoamylacetessigester. Berlin, 1898. 


VOGEL, KARL. Ueber Jodoso-, Jodo- und Jodiniumverbindungen, die 
sich von 2-Jod-5-nitrotoluol ableiten. Freiburg i. B., 1goo. 


VOGEL VON FALCKENSTEIN, Kur?t. Einwirkung von Aldehyden auf 
Acetonoxalester. Kiel, 1901. 


VOGELENSANG, A. Watergasen zijne toepassingen. Utrecht, 1goo. 
Voict, CARL. Cotarnin und Hydrastinin. Leipzig, 1896. 


Voict, JuLtius. Ueber einige Versuche zur Darstellung von a-Phenyla- 
dipinsaure sowie eine Darstellungsweise von /-Phenyladipinsaure 
und die Destillation ihres Calciumsalzes. Leipzig, 1902. 


VOIGTLANDER-TETZNER, WALTER. Beitrage zur Kenntnis der Ortho- 
toluolsulfinsaure. Rostock, 1896. 


VOLANSKY, Nicon. Chlorhydrates-chloromercurates et chloromercu- 
rates de quelques sels organiques. (Bern). Genéve, 1897. 


VOLGER, FRANZ. Beitrage zur Kenntniss des Ortho-Methyl-Chinolins. 
(Freiburg)1,.B.). Breslau, 1806; 


VOLKHOLZ, HANS. Bestimmung von Aldehyden mit Dimethylhydro- 
resorein., SEallejasS3,.1902. 


VOLKMANN, PAuLUS. Lectiones cursorias, quas . . . Carolus Kippen- 
berger Phil. Dr. Prof. ‘Aufgaben der Gegenwart einer wissen- 
schaftlichen gerichtlichen Chemie’ ad docendi facultatem rite 
impetrandam die xxix. Junii... habebit, indicit P.V. Regi- 
monti Bor., 1900. 


VOLLENHOVEN, HENDRIK VAN BEECK. Zur Kenntniss des Suberons. 
Gottingen, 1902. 


VorvTiscH, R. Ueber die Einwirkung aromatischer Amine auf die 
drei isomeren Dibrombrenzweinsauren. Basel, 1go02. 





SECTION VIII.—ACADEMIC DISSERTATIONS. 385 


Voss, ULRICH. Ueber Phenyl-Methylhalogenpyrazole. Rostock, 
GOT. 


Vux, MicHaEL. Oxydationen von sekundaren aromatischen Basen, 
Zurich, 1900. 


Wacus, Curt. Uber Anilidbildung. (Heidelberg.) Leipzig, 1899. 
Wack, ADOLPHE. Ueber Derivate des Phenanthrens. Zurich, 1900. 


WaGNEr, Epoarpo. Ueber Condensation von Dekamethylendiamin 
mit Aldehyden und Ketonen. Heidelberg, 1901. 


WAGNER, FRANZ. Uber die Einwirkung von Brom auf p-Kresol. 
Marburg, 1899. 


WaGner, H. Synthese von Derivaten des Benzo-4-Pyranols, einer 
neuen Farbstoffklasse und des Benzo-4-Pyrans. Tubingen, 
1gOl. 


Wacner, Hans. Ein Beitrag zur Kenntnis der Corydalisalkaloide. 
Marburg, I9go!. 


WaGNER, Horst. Ueberfthrung von Alkylaldoximen in Diphenyl- 
amine. Leipzig, 1901. 


WAGNER, JosEF. Ueber Abkommlinge der m-Kresotinsaure. Ros- 
tock, IgOI. 


WAGNER, Julius. Massanalytische Studien. Leipzig, 1898. 


Wacner, Kari. Untersuchungen uber Benzidin und p-Diphenol, 
Marburg, 1899. 


Wau, M. A. Nitration des éthers acryliques substitués. Nancy, 
‘IgOl. 


WAHLFORSS, Henr. ALFR. Om bromtoluolklorid. Helsingfors, 1870. 


WAHLSTEDT, PER Jou. ALFR. Bidrag till kannedomen om under- 
svafvelsyrlighetens organiska derivater. Lund, 188o. 


WaLpEck, K. Gasanalytische Untersuchungen an Bleischachtofen. 
Berlin, 1901. 


25 


386 BIBLIOGRAPHY OF CHEMISTRY. 


WALDENBERGER, C. A. Ueber die Elektrolyse der Estersalze der 
Phenylbernsteinsaure mit fettsauren Salzen. Basel, rgor. 


WALKER, ANDREW JAMIESON. Ueber Konstitution und kryosko- 
pisches Verhalten von o-Cyanphenolen. Heidelberg, 1899. 


WALLERSTEIN, S. Quantitative Bestimmung der Globuline im Blut- 
serum und anderen thierischen Flussigkeiten. Strassburg, 1902. 


WALTER, AuGuUST. Ringsynthetische Versuche in der Carbazid-Reihe. 
(Erlangen). Sulzbach, rgor. 


WALTER, WILHELM. Uber Bromderivate des p-Benzylphenols. Mar- 
burg, Ig9o1. 


WANGERIN, ALBERT. Uber die Titration des Indigos mit Hydro- 
sulfit und uber die Bildung von Indigo aus Phenylglycin-o-car- 
bonsaure. Halle a. S., 1902. 


WANGNICK, HANS. Ueber die Einwirkung von rauchender Salpeter- 
saure auf Benzolsulfonpiperidin. Konigsberg, 1900. 


WARTENBERG, HANS von. Beitrag zur Kenntuis der Quecksilber- 
oxyhalegonide. Berlin, (1902). 


WASSERZUG, DETMAR. Zur Kenntnis der Acetophenonderivate. 
Uber einige Condensationsprodukte und Farbstoffe des m-Nitro- 
acetophenons. Basel, 1900. 


WEBER, CORNELIUS. Beitrage zur chemischen Kenntnis des Ammo- 
niakgummiharzes und des Umbelliferons. Rostock, 1896. 


WEBER, Franz Paut. Uber eine Synthese des Triphenylcyclopen- 
tans. Leipzig, 1gor. 


WEBER, HERMANN ALBERT. [1.] Ueber die Aufschliessung der Sili- 
kate durch Borsaureanhydrid und [11.] Ueber eine neue Methode 
zur Bestimmung des Fluors im Kryolith. Heidelberg, 1900. 


WEBER, Kurv. Ueber die Einwirkung von Formaldehyd auf einige 
mehrwertige Alkohole und Sauren. Gottingen, 1897. 


WEDEKIND, EDGAR. Zur Stereochemie des fiinfwertigen Stickstoffes. 
Mit besond. Berticks. d. asymmetrischen Stickstoffes in d. 
aromat. Reihe. (Tubingen). Leipzig, 1899. 


SECTION VIII.—ACADEMIC DISSE RTATIONS. 387 


WEDEL, JOHANN. I. tiber die Kondensationen von o-Aldehydosauren 
mit Cyanessigsaure und deren Ester sowie mit Malonitril. 1. 
Uber die Einwirkung von Hydrazinhydrat auf einige 7-Lactone. 
Freiburg, (Schweiz), 1900. 


WEDELSTADT, ERNST VON. Beitrag zur Kenntnis des Phenyleyana- 
mids. Berlin, 1g90!. 


WEGELI, ULRICH. Ueber die Darstellung von Chlor nach dem Mag- 
nesiummanganit-Verfahren von De Wilde und Reychler und 
dem Magnesia-Verfahren von Mond. (Zurich). Diessenhofen, 
1898. 


WEGENER, WILHELM. Zur Kenntnis des Poly-Oeles. Gottingen, 
1895. 


Wenr, Orro. Ueber die Einwirkungsprodukte von Basen auf das 
Tribromid des Pseudocumenols. Heidelberg, 1899. 


WEHRMANN, RupoLF. Beitrage zur Kenntnis der aromatischen 
Aldehyde. Heidelberg, 1900. 


WEIGAND, FRIEDRICH. Beitrage zur Kenntnis des Phenylpropar- 
gylaldehyds und des Monobromzimmtaldehyds. Kiel, 1902. 


WEIGERT, Fritz. Zur Kenntniss des aus y-chlorbutyronitril entsteh- 
enden Korpers. Cs Hy 5s. Berlin, 1899. 


Wei, ALBERT OTTO. Zur Kenntnis des Pinakolinnitrimins. (Basel). 
Strassburg, 1895. 


WEIL, LEOPOLD. Untersuchungen tiber die Halogenalkylate der 
Nitro-und Amidochinaldine. Freiburg i. B., 1899. 


WEIL, LUDWIG. Beitrage zur Kenntniss der Saponinsubstanzen und 
ihrer Verbreitung. Strassburg, 1901. 


WEIL, STANISLAS. Etudes sur Véther cétipique. Fribourg, 1900. 


WEINGARTEN, PauL. Ueber die chemische Zusammensetzung und 
Konstitution des Vesuvian. Heidelberg, 1901. 


WEINLAND, RUDOLF FRIEDRICH. Uber die Vertretbarkeit von Sauer- 
stoff, bezw. Hydroxylgruppen durch Fluorin den Alkalisalzen 
einiger Metalloid- und Metallsauren. Munchen, 1599. 


388 BIBLIOGRAPHY OF CHEMISTRY. 


WEINSCHENK, ARTHUR. Ueber die electrolytische Reduction einiger 
Oxypurine und Oxypyrimidine. 1. Reduction von 3-Methyl- 
xanthin und Heteroxanthin. 2. Reduction von Methyluracil 
und Barbitursaure. (Wurzburg). Mainz, 1901. 


WEINTRAUB, EZECHIEL. Uber das Verhalten der Untersalpetersaure 
zu Schwefelsaure und Salpetersaure. Beitrage zur Kenntnis 
der Nitrocellulose. (Zurich). Berlin, 1899. 


WEINTRAUB, NAuM. Nouvelle synthése dans la série de la phényl- 
acridine. Geneve, 1900. 


WEIss, ARNO. Untersuchungen zur Kenntnis bimolekularer Dicar- 
boxylglutaconsaureester (w, w,’-Propentetracarbonsaureester ). 
Leipzig, 1902. 


WEIss, BRUNO. Ueber secundare Dialpharylhydrazine. (Erlangen). 
Wien, 1900. 


WEISS, EmIL. Zur Kenntnisdertertiaren aromatischen Arsine. Ros- 
tock, 1899. 


Weiss, Kary. Uber die Kiweisstoffe der Leguminosensamen. Mun- 
chen, 1899. 


WEIss, MAurus. Zur Kenntnis des Hydantoins und seiner Derivate. 
Berlin, (1902). 


WEIss, RICHARD. I. ZurSynthese hydroaromatischer Verbindungen. 
11. Beitrag zur Kenntnis des Benzamarons. Heidelberg, 1898. 


WEIss, RUDOLF. Ueber Cinnamylessigester und die beiden (4- und £8) 
Naphtoylessigester, nebst einigen Abkommlingen derselben. 
Kiel, 1902. 


WEISSBEIN, 8S. Farbenanalytische Untersuchungen uber Nahrprapa- 
rates Berlin, 1s99: 


WEISSBRENNER, HEINRICH. Uber Phenylglycin-o-carbonsaure. Halle 
dS OOO: . 


WEISSENBORN, ApoLF. Uber HomologederSorbinsaure. Halle a. S., 
IgOl. 


WEIZMANN, CHAIM. I. Elektrolytische Reduktion von 7-Nitroan- 
thrachinon. 1. Uber die Kondensation von Phenanthrenchi- 
non und z7-Nitroanthrachinon mit einigen Phenolen. (Frei- 
burg). Bern, 1899. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 389 


WELDE, ROBERT. Zur Kenntnis des Bromhydrats des Dibromanhy- 
dro-p-oxypseudocumylalkohols und seiner Umwandlungspro- 
dukte. Heidelberg, 1899. 


WELDERT, ROBERT. Ueber Ketochloride und Chinone des Indazols. 
Marburg, rool. 


WELLENSTEIN, CARL ADOLF. Ueber die Veranderungen des Bienen- 
wachses durch die chemische Bleiche. (Wiirzburg). Bonn- 
Poppelsdorf, rgor. 


WELSCH, IGNAZ. Ueber die Einwirkung von wasserfreier Ameisen- 
saure bezw. von Essigsaureanhydrid auf Amido-, Anilido- und 
Toluidosubstituiertes Phenylacetamid, und ueber Reduktion 
von Phenylanilidoacetonitril. (Basel). Mutinchen, 1808. 


WENDLER, OSKAR. Verhalten von substituierten aromatischen Alde- 
hyden gegentuber N-Alkylhydroxylaminen. Leipzig, r1gor. 


WENK, ERNST. Beitrage zur Kenntnis des 7-Naphtochinolins. Frei- 
burg, i. B., 1899. 


WENNEKES, HERMANN. Ueber organische Phosphorstickstoffverbin- 
dungen. Rostock, 1900. 


WENTZEL, M. Ueber die chemischen Bestandtheile der Mandragora- 
wurzel. Berlin, 1gor. . 


WEPPNER, RICHARD. Ueber einige Tolacylamine und ein Isomeres 
des j-»-Diphenylimidazols und seines Homologen. Rostock, 


1899. 


WERBECK, HERMANN. Ueber stickstoffhaltige Derivate der aroma- 
tischen Oxychlorphosphine. Rostock, 1896. 


WERDENBERG, HEINRICH. Uber Sulfosauren und einige andere De- 
rivate des Diphenylamins. Zurich, 1899. 


WERDERMANN, ARTHUR. Uber die Tautomerieerscheinungen eines 
cyklischen 3-Diketonesters der Pentamethylenreihe. Leipzig, 
1902. 


WERNER, Davip T. Ueber isomere Menthylamine und Menthene. 
Gottingen, 1897. 


390 BIBLIOGRAPHY OF CHEMISTRY. 


WERNICK, WALTER. Ueber die Einwirkung von Wasserstoffsuper= 
oxyd auf N-alkylirte Piperidinbasen. Rostock, 1899. ° 


WESENBERG, JOHANNES WILHELM. Uber einige aromatische Di- und 
Tetraketone und Abkommlinge derselben. Leipzig, 1808. 


WESTERBERG, KARL ALB. Kemiska studier ofver nagra_ hartser. 
1. Om de kristalliserande hartssyrorna i galipot. mu. Om 
elemihartsets kristalliserande bestandsdelar. Upsala, 1890. 


WESTHAUSSER, FELIX. Studien uber Natriumamalgam. Leipzig, 
19Ol. 


WESTPHALEN, WILHELM Vv. Zur Kenntniss der Fenchocarbonsaure. 
Gottingen, 1899. 


WETzLicH, ARTHUR. Uber die Hinwirkung von Aldehyden auf 
Phenylessigsdure und Benzyleyanid und einige Abkémmlinge 
derselben zur Erzeugung von Stilben und Stilbenderivaten. 
(Leipzig). Dresden, 1899. 


WICKE, Gustav. Beitrag zur Kenntnis des Pulegons und Menthons. 
Erlangen, 18908. 


WIDMAN, OSKAR. Om naftalins klorforeningar. Upsala, 1877. 


WIDMER, BENNO. Eine neue Furansynthese. Anhang: Zur Alde- 
hylkondensation substituierter Pyrrole. Ztirich, 1901. 


WIDTSOE, JOHN ANDREAS. Ueber das Traganth-Gummi und die 
Methylpentosane. Gottingen, 1899. 


WIEDE, Fritz. Ueber Eisennitrosoverbindungen. Miinchen, 1897. 


WIEDERHOLD, Kurt. Ueber Chlorierungs- und Diazotierungspro- 
dukte aus a-Amido-p-oxychinolin. (B-4-3-Amido-oxychinolin. } 
Marburg, 1895. 


WIEDERMANN, Fritz. Ueber farbige Indonderivate aus Dichlor- 
indon. Berlin, rgoo. 


WIEDMANN, FRIEDRICH. Ueber Bestandteile der Bliiten von Papaver 
Rhoeas. Zur chemischen Charakteristik d. Familie d. Papa- 
veraceen. Munchen, rgor. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 391 


WIEGAND, CARL. Ueber Halogenverbindungen des Thalliums. Ber- 
lin, 1899. 


WIEGAND, OTTro. Ueber die Einwirkung von Phtalylchlorid auf Sa- 
licylsaureester. Greifswald, 1898. 


WIELAND, HEINRICH. Versuche zur Darstellung phenylierter Allene. 
Neue Reaktionen von Ketonen der Diphenylpropanreihe und 
des Desoxybenzoins. Munchen, 1go1. 


WIENANDS, ALBERT. Ueber Oxydation von Aldehydphenylhydra- 
zone[!] zu Osazone[!]. Kiel, 1899. 


WIESLER, ARTHUR. Beitrage zur Kenntnis der Metaphosphate. 
Berlin, (1gor). 


WIKANDER, E. HJALMAR. Beitrage zur Kenntnis der Jodoso-, Jodo- 
und Jodoniumverbindungen des m-Jodnitrobenzols und des 
m-Jodacetanilids. (Basel). Freiburg i. Br., 1899. 


WILBERG, ERICH. Zur Kenntniss des o-Amidoditolylamins. Berlin, 
IQOI. 


WILCKE, FRIEDRICH. Uber Derivate des 7-Pyrans. Halle, rgoo. 


WILp, WILDHELM. Ueber Oxime aus «-halogenisierten Aldehyden, 
Ketonen und Sauren und tiber Oximessigsauren. Wurzburg, 


1895. 


WiLp!, Frirz. Zur Kenntnis der Benzolacetophenon. (Bern). 
Aarau, 1897. 


Wi.Lpt, HEINRICH. Zur Kenntnisder drei Chlorbenzaldehyde.  Frei- 
burg, (Schweiz), r1gotr. 


WILKE, WILHELM. Ueber Vakuumdestillation, insbesondere uber 
vollige Reindarstellung der Benzolsulfosaure und einiger ande- 
rer Sulfosauren. Heidelberg, 1900. 


WILLEKE, H. Studien tiber die quantitative Bestimmung der Hex- 
osen, speciell Dextrose, Lavulose und Invertzucker. Munchen, 
1900. 


WIMMENAUER, KARL. Zur quantitativen Bestimmung des Wismuts 
durch Elektrolyse. (Wurzburg). Darmstadt, 1900. 


392 BIBLIOGRAPHY OF CHEMISTRY. 


WinpAus, ADOLF. Neue Beitrage zur Kenntnis der Digitalisstoffe. 
Freiburg 1. B., 1899. 


WINKELBLECH, Kari. Uber amphotere Elektrolyte und innere 
Salze. Leipzig, 1901. ' 


WINKLER, WLADISLAW. Uber Oxyarylmekonine. Freiburg, 
(Schweiz), 1901. 


WINTER, Curt. Uber einige Ester des Cholesterins und Phytosterins 
und ihre Verwendbarkeit zum Nachweise von pflanzlichen in 
tierischen Fetten, sowie uber einige sonstige unverseifbare 
Stoffe aus Pflanzenfetten. (Munster). Wutrzburg, 1902. 


WINTER, Ernst. Uber die Einwirkung von Essigsaureanhydrid und 
Schwefelsaure auf Chinone. Uber die Oxydationen bei Gegen- 
wart von Essigsaureanhydrid und Schwefelsaure. Darmstadt, 
1goo. 


WINTER, H. Beitrage zur Kenntniss der Amalgame der Alkalimetalle. 
Gottingen, 1899. 


WINTGEN, MAx. Beitrage zur Kenntnis der Papaveraceenalkaloide. 
Marburg, 1808. 


WINZHEIMER, ERICH. Ueber das B-2-1-3-4-Dichlortriketohydrochi- 
nolinhydrat und seine Umwandlungsprodukte. Marburg, 1895. 


WIPPLINGER, CHRISTIAN HERMANN. Uber die elektrochemische Re- 
duktion einiger Chlornitrobenzole. Giessen, Igol. 


WIRTZ, REINER. Beitrage zur Kenntnis hochmolekularer fett-aro- 
matischer Ketone und Oxime, substituierter Laurophenone und 
Myristophenone und deren Oxime. Freiburg i. B., 1900. 


WISKE, GEORG. Zur Kenntnis des ana-Oxychinolins und der ana- 
Aethoxychinoline. Freiburg 1. B., 1899. 


WISKOTT, FRIEDRICH. Ueber substantive Azofarbstoffe. Berlin, 
1898. 
Wire, RicHarp. Uber v-a-Di-Phenyl-7-Methyl-Imidazole und Ho- 


mologe. Rostock, Igo. 


WITTENSTEIN, CARL. Zur Kenntnis der Derivate des p-Oxydiphenyls. 
Hreiburgui: By, 1902; 


SECTION VIII.—ACADEMIC DISSERTATIONS. 393 


WOHLER. Die pseudokatalytische Sauerstoffactivirung des Platins. 
Karlsruhe, rgor. 


WOLBLING, H. Zur Kenntniss der Phtalazone. Berlin, 1900. 


WOHLBERG, MEIER. Ueber -Amidopropionaldehyd und seine Deri- 
vate. Berlin, (1901). 


WoHLFAHRT, THEODOR. Uber einige Benzidine. Giessen, 1902. 


WOHLWILL, HEINRICH. Ueber die Elektrolyse der Alkalichloride. 
(Gottingen). Halle a.S., 1898. 


Wor, HuGco. Studien uber Phloroglucinaether und deren Conden- 
sationsprodukte. (Bern). B. Leipa, rgot. 


WoLFES, OTTo. Synthese von (5) Methoxyphenanthren. Unter- 
suchungen uber o-Nitrozimmtsaurenitrile. Berlin, 1899, 


Wo.uFr, AuGusT. Ueber Derivate der Sorbinsaure. Halle a. S., 
IgOl. 


WoLFF, Frirz. Ueber Hexahydrocinchomeronsaure und Hexahy- 
droapophylensaure. Munchen, 1897. 


Wo.rFr, Huco. Sur deux isoméres de la rosinduline. Genéve, 1900. 


- WoLFF, KARL. Ueber cyclische Disulfide und Disulfone. Freiburg 
ies, LO0O! 


Wo.Lrr, WALTHER. Untersuchungen uber Bromierungs- und Oxy- 
dationsprodukte des as. o-Xylenols. Heidelberg, 1899. 


WoLFFRAM, Hans. Ueber aethylaminhaltige Platinbasen. Konigs- 
berg i. Pr., 1900. 


Wo.rs, Hans. Beitrage zur Kenntnis primarer Diazofarbstoffe. 
Tubingen, 1899. 


WoLMAN, Lupwic. Studien ther Acetondicarbonsaure. (Synthese 
der Hydrochinontetracarbonsaure und der Orcintricarbonsaure. ) 
(Tiibingen). Strassburg, 1898. 


WOLPERT, ERNST. Ueber die Einwirkung von Senfol auf Sulfo-Car- 
bazinsauren. Erlangen, 1899. 


26 


~ 


394 BIBLIOGRAPHY OF CHEMISTRY. 
WOLTZE, KARL. Ueber athyliertes m-Kresol. Heidelberg, 1902. 


WROTNOWSKI, FRANz. Uber die Kondensation der Phtalaldehydsaure 
mit Benzylcyanid, dessen p-Nitroderivat und mit Phenylmethyl- 
pyrazolon. Freiburg (Schweiz), 1899. 


WtsBBENA, ALFRED. 1. Untersuchungen tiber die Anderung der 
Quell- u. Keimfahigkeit harter Rot- und Weisskleesamen. 
11. Berechnung von Qualitatskoefhzienten aus der mittleren 
chemischen Zusammensetzung und den mittleren Marktpreisen 
landwirtschaftlich wichtiger Futtermittel. Kiel, 1899. 


WuLFF, ERNST. Einige Derivate der Cinnamylidenmalonsaure. (Kiel). 
Hamburg, 18096. 


Woyts, H. L/’action du sulfhydrate d’ammoniaque sur les cétones. 
Bruxelles, 1go02. 


WYNEN, THEODOR. Beitrage zur Kenntniss organischer Sulfamin- 
und Sulfosauren. Erlangen, 1900. 


YopER, P. A. Ueber Dehydroschleimsaure ; eine neue Darstellungs- 
methode, sowie verschiedene Salze und Ester derselben. Got- 
tingen, 1901. 


ZAHN, CuRT. Ueber einige Phosphor- und Schwefel-Derivate der 
Amine des Diphenyls.. Rostock, 1898. 


ZAHN, OSKAR. Beitrage zur Kenntnis der o-Amidosalicylsaure. Ros- 
tock, 1899. 


ZECHLIN, PAUL. Ueber die elektrolytische Reduktion der salpetrigen 
Saure. (Giessen). Berlin, 1899. 


ZEHRLAUT, HERIBERT. Die Maximalstromdichten bei der Reduction 
aromatischer Nitrokorper in alkalischer und in saurer Losung. 
(Giessen). Mainz, rgor. 


ZEISS, WALTHER. Ueber die Einwirkung von Halogenalkylen auf 
die Kaliumsalze der Amidobenzoésauren. Erlangen, 1gor. 


ZEITLIN, MosEs. Beitrage zur Kenntnis ungesattigter Oxyketone. 
Bern, 1899. 


SECTION VIII.—ACADEMIC DISSERTATIONS. 395 


ZEMBRZUSKI, KASIMIR VON. 1. Uber Derivate des Acetophenons. 
11. Uber unsymmetrische disubstituierte Hydrazine. Basel, 
1g0o, 


ZEROMSKI, WojciEcH. Ueber Condensationen des m-Methoxybenz- 
aldehyd mit Acetophenon, den drei Nitroacetophenonen und 
Aceton. (Freiburg, Schweiz). Karlsruhe, 1898. 


ZeTLITZ, ALF. Uber Abkoémmlinge des Diphenylathanamidins. 
Freiburg, (Schweiz), 1899. 


ZIELKE, ALBERT. Uber einige Derivate des Dioxynaphtalins 2 : 7. 
(Basel). Riga, 1goo. 


ZiETKOWSKI, T. Uber den Einfluss der Temperatur und des Aggre- 
gatzustandes auf die Mosotti-Claudius’sche Konstante. Frei- 
burg, (Schweiz), 1goo. 


ZIMMER, Fritz. Ueber einige aromatische O-Phosphine. Rostock, 
1899. 


ZIMMER, M. Ueber Metalltitration mittelst Chromsadure. Freiburg, 
1902. 


ZIMMERLI, FRITZ. Recherches sur la 3-acétamino-3-naphtoquinone. 
Genéve, 18908. 


ZIMMERMANN, PHILIPP. Beitrage zur Elektrolyse fettsaurer Salze. 
(Giessen), [1899]. 


ZIMMERMANN, RUDOLF. Ueber einige Selenketone. Rostock, 1899. 


ZINKEISEN, EDUARD. Ueber die Umlagerung von Ketazinen und 
Aldazinen in Pyrazolinderivate. Kiel, 1896. 


ZINSSER, GUSTAV. Ueber die Ueberfitithrung der Hydrazide der n- But- 
tersaure und «-Naphtoésaure in heterocyklische Verbindungen. 
Heidelberg, 1901. 


Zouts ArtTHUR. Uber die Daniell’schen Ketten Zn | Zn SO, | Cu 
SO, | Cu und Zn | (NH,), SO, | Cu (NH,),S0,| Cu. (Gies- 
sen). Wien, 1900. 


ZOPFCHEN, HERMANN. Beitrage zur Kenntniss der Isoxazole. Kiel, 
1899. 


396 BIBLIOGRAPHY OF CHEMISTRY. 


ZOHLEN, Orro. Uber die Kinwirkung von Dimethylsulfat auf Mich- 
lersches Keton und Auramin. Giessen, 1902. 


ZUCKMAYER, FRITZ. Ueber einige Derivate der Naphtalsaure und 
des Acenaphtenchinons. (Basel). Mainz, 1898. 


Ziiut, Ernst. Beitrag zur Kenntniss der Albuminpeptone und ihrer 
Chlorhydrate. Erlangen, 1808. 


ZUNDEL, CHARLES. 1. Etude sur les produits de décomposition des 
diazoimides aromatiques orthonitrées. 2. Recherches sur 
quelques nouveaux dérivés du triphénylméthane. 3. Conden- 
sation de l’acide diméthyimétamidobenzoique avec la formal- 
déhyde. (Basel). Mulhouse, 1896. 


Zwick, K. G. Ueber den Farbstoff des Orlean. Nebst Anhang. 
Wurzburg, 1899. 


ZWINGENBERGER, Orro. Beitrage zur Kenntniss isomerer Methenyl- 
phenyl- tolyl- amidine. (Rostock). Dresden, 1808. 


SUBJECT-INDEX. 


Prepared by Mr. Axel Moth, of the New York Public Library, who read proof 
of the greater part of the Bibliography, the author, Doctor Bolton, having died 
November 19, 1903, while the work was in press. 

This index is limited to special topics and does not include works of an ency- 
clopedic character, 

Sections I and III are partly self-indexed. Sections IV and VI, being entirely 
self-indexed, are not included. 3 

Single letters and numerals denoting orientation and isomers are omitted in 
the index. 

For terms beginning with Allo- and Ana-, see under the words to which these 
syllables are prefixed. 

Words are spelled in accordance with the Rules adopted by the American 
Association for the Advancement of Science in 1891, and published by the United 
States Bureau of Education, Washington, D, C. 


A Aceto-diphosphorous acid. VIII. Heide- 


Absinth. V. Sanglé-Ferriére, 166. priem, 289. 
Acenaphthene, Derivatives of. VIII. Aceto-nitril, Benzoyl derivatives of. 
Haas, 285. VIII. Seidel, 368. 
Acenaphthene, Sulfonic acids of. VIII, Acetone / condensation. VIII. Koe- 
Dessoulavy, 259. lichen, 309. 
Acenaphthene-quinone and hydrazin hy- Acetone-dicarboxylic acid. VIII. Wol- 
drates. VIII. Herms, 291. man, 393. 
Acenaphthene-quinone, Derivatives of. Benzylated. VIII. Schiess, 361. 
VIII. Zuckmayer, 396. Acetone-dicarboxylic ester. VIII. Jer- 
Acenaphthoyl-ortho-benzoic acid. VIII. dan, 302. 
Perutz, 344. 
Acetaldoxim, Alkyl-ethers: of. VIII. | Hopfner, 295. 
Berchin, 240. Acetone-dipropionic acid. VIII. Sidg- 


Acetamido-naphtho-quinone. VIII. wick, 369. 
Zimmerli, 395. Acetone, Electrolysis of. VIII. Habel, 


and iso-diazo compounds. VIII. 





Acetic acid. VIII. Scheuer, 360. 285. 
Aceto-acetic esters. Hollerith, 296. Acetone-oxalic ester and aldehydes. 
Acyl derivatives of. VIII. Spen- VIII. Vogel von Falckenstein, 
cer, 371. 354. 
and homologues, Action of phe- | Acetonyl-acetone. VIII. Gray, 251. 
noxy-acetyl-chlorid on, VIII. Dilactone from. VIII. Lentz, 319. 
Claasz, 253 Acetophenone and_ ethylic - phenoxy- 
and methyl derivatives, Saponifica- | acetate. VIII. Faber, Victor, 
tion of. VIII. Oslan, 342. 266, 
and phenols. VIII. Hanke, 287. Acetophenone and furol. VIII. Podra- 
and sodium pyrotartrate. VIII. | janski, 346. 
Dietzel, 260. Acetophenone, Derivatives of. VIII. 
and sodium succinate. VIII. Ey- | Braun, 247; Wasserzug, 386; 
nern, 266. Zembrzuski, 395. 


27 397 


398 


Aceto- phenyl - glycin- ortho- carboxylic 
acid. VIII. Meusel, 330. 

Acetoxim. VIII. Schapiro, 359 

Acetyl-acetoneand formaldehyde. VIII. 
Croner, 256; Schneider, 363. 

Acetyl-acetone and mono-halogen sub- 
stituted ethers and ketones. 
VIII. March, 326. 

Acetyl-acetone, Diketonicacidof. VIII. 
Stark, 373. 

Acetyl-acetone, Ketone-lactone from. 
WiALIEES tarkya73: 

Acetyl- benzoyl-phenyl-glutaric ester. 
VIII. Hinniger, 293. 

Acetyl-diphenyl-amin and chloro-acetyl- 
chlorid. VIII. Klinder, Udo, 
308. 

Acetyl-salicvlic acid, Derivatives of. 
VIII. Fresenius, Remigius, 272. 

Acetyl-tetra-hydro-quinolin and chloro- 
acetyl-chlorid. VIII. Klunder, 
Udo, 308. 

Acetylene. I. Ludwig, 4; V. Ahrens, 
39; Bernat, 51; Berthelot, 52; 
Breton, 60; Capelle, 64; Con- 
grés. 71; Doman, 76; Dom- 
mer, 76:) Dye, 795 Fenderl, 
83; Frolich and Herzfeld, 88; 
Gibbs, W., 92; Girardville, 94; 
Henderson, 102; Hubert, P., 
109; Lefévre, 124 ; Lewes, 126; 
Liebetanz, 127; Malmborg, 131; 
Methoden, 136; Peters, F., 151; 
Scholtze, 169; Taschenbuch, 
180; Thompson, G. F., 182; 
Vogel, 188. VII. Acetylen, 219; 
Album-annuaire,219; Jahrbuch. 
fur Acetylen, 225; Kalender fur 
Acetyleniker, 226; Kalender 
und Wegweiser, 226; Taschen- 
buch, (228, Will Kuhn) e214": 
Pollack, 347. 

Derivatives of. VIII. Gotsch, 280. 
Metal derivatives of. VIII. Kiis- 

[Perk 3 13° 

Acetylene-dicarboxylic acid and bromin. 
VIII. Treibich, 38r. 


Acid amids, Stability in, and formation 


of salts from. 
250. 


VIII. Buchner, 





BIBLIOGRAPHY OF CHEMISTRY. 


Acidimetry. V. Astruc, 44; Chabert, 
66; Glaser, 94. 

Acids and formaldehyde. 
Kurt, 386. 

Acids of the aliphatic saturated series. 
VIII. Holzmann, Sigmund, 297. 

Aconic acid. VIII. Frankenstein, 271 ; 
Metzing, 330. 


VIII. Weber, 


Acridin. VIII. Arnold, W., 233 
Acridin series. VIII. Muhlhauser, 334 ; 
Naef, 336. 


Acridinium. VIII. Maric, 327. 
Acrolein. VIII. Neuberg, 338. 
and hydroxylamin. VIII. 
mann, 285. 
Acrylic acid, Polymerization products 
of, Vide Rohm) 354. 
Acrylic ester. VIII. Wahl, 385. 


Haar- 


and hydroxylamin. VIII. Haar- 
mann, 285. 
Acyl-amids. VIII. Spiess, Paul, 372. 
and carbonyl-chlorid. VIII. Met- 


tler, 330. 
and pyridin. VIII. Mettler, 330. 
Stability in, and formation of salts 
from. VIII Buchner, 250. 
Acyl-diazo-imids and alcoholic sulfuric 
acid. VIII. Bruijn, 249. 
Acyl-hydroxylamins and formaldehyde. 
VIII. Destraz, 259. 
Acyl-malonic esters and benzylidene- 
aceto-acetic ester. VIII. Faber, 
Willy, 267. 
Acyl-oxids. VIII. Spiess. Paul, 372. 
Acyl-oxy-benzoic acid, Derivatives of. 
VIII. Goldberg, Irma, 279. 
Adipinic acid. VIII. Loebell, 322. 
Aldehydes of. VIII. Liebig, 321. 


Hydrazid of. VIII. Darmstaedter, 
Eis 
Affinity. I. Zeitschrift, 5. V. Guld- 


berg, 97; Siegrist, 173. 
Agricultural chemistry. (See a/so Fer- 
tilizers.) I. Biedermann, I. 
II. Laboulaye, 8. V. Alino, 
39; Altmann, 40; Baumhauer, 
49; Berthelot, 52 ; Christensen, 
Odin, 67 ; Cousins, 72; Crouzel, 
73; Dehérain, 74; Dymond, 
79; Funk, 89; Giglioli, 93; 


SUBJECT-INDEX. 


Agricultural chemistry. [Cont’d.] 
Hensel, 103; Hubert, A., 109; 
Ingle, 110; Konig, 116; la- 
gatu, 120; Larbalétrier, 122; 
Maas, 130; Mahrenholtz, 131; 
Mehring, 135; Milliau, 137; 
Odifredi, 144 ; Otto, 147; Pagel, 
147 ; Passon, 148; Peyrone, 151; 
Rebello, 157; Ricerche, 159; 
Sachsse, 164; Sestini and Mar- 
telli, 171; Siats, 172; Smets, 
174; Snyder, 174; Soave, 175; 
Studi, 178; Thoms, G., 182; 
Vacirca, 186; Westermann, 193; 
Wichelhaus, 193; 
194; Wolff, 196; Wollny, 197; 
Zeisel, 198. VII. Association, 





| Aldehyde-phenyl- hydrazones, 


Wilbrand, | 


220; Biedermann’s Centralblatt, | 


D2Tp 
Alanin’ derivatives. 
240. 
Alantolactone. VIII. Sprinz, 372. 
Albumen. VIII. Goret, 280. 
compounds. VIII. Krieger, 313; 
Schultze, Alb., 366. 
compounds, Crystallization of. VIII. 
Schulz, F. N., 366. 
Albumin-peptone, Hydro-chlorids 
VILIT Zukhl, 396. 
Albuminous compounds. VIII. Meyer, 
Otto, 331. 


VIII. Berg, Hans, 


of. 


Albumoses. VIII. Baumann, Carl, 238. 
from egg albumen. VIII. Merkel, 
329. 
Alchemy. (See Section VI.) 


Alcohol in gastric contents. VIII. 
Viersen, 383. 

Alcoholic fermentation and antiseptics. 
VIII. Knoesel, 308. 

Alcohols and alcoholometry. (See also 
Distillation of liquors, Fusel oil, 
Wine.) III. Neumann,1g9. V. 
Bedel, 49; Boizard, 57 ; Briigge- 
mann, 61; Bticheler, 62; De- 
jonghe, 74; Gaber, 89; Giorgi. 
93; Giralt, 93; Girard and 
Cuniasse, 94 ; Larbalétrier, 122 ; 


Légier, 124; Matthews, 134; 
Robinet, 161; Rocqueés, I61; 
Sebastian, 170; Sorel, 175; 





399 


Alcohols and alcoholometry. [Cont’d. ] 


Springuel, 176; Trillat, 185. 
VIII. Cotte, 255. 
Alcohols and formaldehyde. VIII. 


Weber, Kurt, 386. 
Alcohols, Oxidation of. 
381. 

VIII. Zinkeisen, 395. 
Aldehyde-ammonia and _ cyano-acetic 

ester. VIII. Riedel, Frank, 352. 
Aldehyde-collidin. VIII. Bach, 234; 

Castner, 253. 


VIII. Trillat, 


Aldazin. 


Oxida- 
tion of. VIII. Wienands, 391. 

Aldehyde synthesis, Gattermann’s. 
VIII. Steckhan,-Ernst, 373. 

Aldehydes. VIII. Favrel, 267; Hirsch- 
weh, 294. 

and alkyl-iodids, Condensation of. 
VIII Schwab, 366. 

and benzyl-cyanid. VIII. Henze, 
291. 

and cyano-aceticester. VIII. Riedel, 
Frank, 352. 

andethyl-amin. VIII. Andrée, 232. 

and methyl-amin. VIII. Andrée, 
232. 

Aromatic. VIII. Baermann, 235; 
Berchelmann, 240; Eggers, 263 ; 
Frenzel, 272; Graf, Wilhelm, 
281; Hiuibner, 297; Koebner, 
309; Lowy, 323; Lihder, 324; 
Rupp, 357; Wehrmann, 387. 

Aromatic, and hydrogen cyanid. 
VIII. Biach, 242. 

Cyano-hydrins of. 
283. 

Estimation of. VIII. Volkholz, 384. 

Formation of acetals from. VIII. 
Lehmann, Willy, 318; Raben, 
349. 

in alcohol. VIII. Paul, Josef, 344. 

phenols and aromatic amins, Con- 
densation of. VIII. Claisen, 
253. 

with double and triple carbon bonds. 
VIII. Levy, Paul, 320. 

Aldehydic acids. VIII. Ach, 230. 

Aliphatic and aromatic. 

Herbst, 29r. 


VIII. Gross, 


VIII. 


400 BIBLIOGRAPHY 
VIII. Lommel, 323. 

and aromatic and ali- 
VIII. Nie- 


Aldoxims. 
Aromatic, 
phatic iso-cyanates. 
Trop, 339: 
Nitrogen-alkyl substituted. 
Loscher, 322. 
Aliphatic acids. V. Garraud, 90. VIII. 


VIII. 


Gellerstedt, 277; Herzog, Edu- | 


ard, 292. 
Klectrolysis of the salts of. VIII. 
Zimmermann, Philipp, 395. 
Polybasic, and malonicester. VIII. 
Full, 274. 
Aliphatic alcohols, Electrolytic oxida- 
tion of. VIII. Brunner, 250. 
Aliphatic amins and phosphorus-sulfo- 


chlorid. VIII. Hulsberg, 297. 
Aliphatic bromo-amins. VIII. Broich, 
249. 


Aliphatic compounds, Acetyl-amido-hy- 
drazones of. VIII. Grob, 282. 
Aliphatic diazo-amido compounds. 
VIII. Osborne, Wilhelm, 342. 
Aliphatic series, Hydrazo- and azo com- 
poundsof. VIII. Heuser, Karl, 
292. 
Aliphatic volatile acids, Separation of. 
VIII. Scheuer, 360. 
metals, Amalgams of. 
Winter, H , 392. 
Alkali salts of hydrogen-dioxid in aque- 
ous solutions. VIII. Calvert, 
252. 
of non-metallic and metallic acids. 
VIII. Weinland, 387. 
Alkalimetry. V. Astruc, 44; Glaser, 94. 
Alkaloids. V. Barnay, 47; Bocquillon- 
Wimousin, 5699 Baw hilly Gi 
Causse, 66; Ecalle, 79; Pictet, 
A., 152; Schmidt, Julius, 168; 
Springer, 176. VIII. Astruc, 
233; Bolling, 244; Causse, 253; 
Greimer, 281; Proelss, 348; 
Springer, 372. 
Alkyl derivatives of. 
stein, 356. 
Mydriatic. VIII. Henschke, 291. 
Alkins.. VIII. Brandt, Leopold. 247. 
Alkoxy-aldehydes, Aromatic. VIII. 
Theiler, 379. 


Alkali VIII. 


VIII. Rosen- 





OF CHEMISTRY. 


Alkoxy-ketones, Aromatic. VIII. 
Theiler, 379. 

Alkoxy-quinolin. VIII. Gentzen, 277. 

Alkoyl-chlorids. VIII. Haussermann, 
286. 

Alkyl-acridones. 

Alkyl-aldoxims. 


VIII. Gloz, 278. 
VIII. Wagner, Horst, 


385. 
Halogen derivatives of. VIII. Ebert, 
263. 
Alkyl-aniiins, Ortho substituted. VIII. 
Mubhlstein, 334. 
Alkyl-arseno-benzoic acids. VIII. Ep- 


penstein, 265. 
Alkyl-glutaric acid. 
241. 
Alkyl-glycolic acid, Hydrazids and azids 
Olay Walle vaankeans: 
Alkyl-malonic esters and hydrazin hy- 


VIII. Betteridge, 


drate. VIII. Casar, Wilhelm, 
252. 

Alkyl-naphtho-quinolin. VIII. Traub, 
381. 

Alkyl-ortho-toluidin. VIII. Blumer, 
244. 

Alkyl-phenyl-hydrazin. VIII. Ilmer, 


299; Robisch, 353. 
Alkyl-pyridones and phosphorus-penta- 
chlorid. VIII. Horger, 295. 
Alkyl-succinic acid. VIII. Betteridge, 
241. 
Alkyl-tolu-quinolones and phosphorus- 
penta-chlorid. VIII. Drever- 
hoff, 261. 
Alkylene-oxids. VIII. Lehmann, 318. 
Alkylidene-desoxy-benzoin, Hydrogen 
chlorid addition products of. 
VANE Rhetzneri373: 
Allene, Phenylated. VIII. 
391. 
Allene-carboxylic acid. VIII. Kruger, 
Gerhard, 313. 
Allotropism. VIII. Naquet, 337. 
Alloys. V. Austen, 46; Buchanan, 62; 
Hiorns, 105. VIII. Berdel, 240. 
Allyl-aceto-acetic ester and nitric oxid. 
VIII. Vogel, Julius, 384. 
Allyl-acetone. VIII. Stechele, 373. 
Allyl-alcohol and bromin, VIII. Fink, 
268. 


Wieland, 


= 


SUBJECT-INDEX. 


Allyl-alcohols, Secondary. VIII. Four- 
nier, 270. 

Almond soap. VIII. Barrué, 236. 

Aloes. VIII. Klaveness, 307; Peder- 
sen, 344. 

Alphyl-nitrosocompounds. VIII. Sand, 
Henry, 358. 

Alum. V. Geschwind, 92. 

Aluminium. V. Benoit, 50; Formenti, 
86; Milde, 137; Minet, 138; 


Tetmajer, 181. VIII. Baldy, 
235. 
Alloys of. VIII. Guillet, 284. 


Aluminium amalgam, Reduction of the 
ethylenic double bonds by. 

VIII. Henle, Franz, 290. 

Aluminium chlorid. VIII. Krahé, 312; 
Mercklin, 329. 

Aluminium oxalates. VIII. Cohn, Lud- 
wig, 254; Platsch, 346. 

Aluminium, Salts of. VIII. 
Aug., 254. 

Aluminium silicates. VIII. Kasai, 305. 

Aluminium, Specific heat of. VIII. 
Bontschew, 245. 

Amalgams. V. Ogg,145. VIII. Ferée, 
268; Langbein, 316. 

Amarin, Derivatives of. VIII. Lowy, 
Max, 323. 


Collin, 


Amidins. VIII. Peschges, 344. 

Amido-acetals, Secondary. VIII. Gem- 
ber; 277. 

Amido-acetones, Disubstituted. VIII. 


Dzimski, 262. 

Amido-acetyl-acetone and ethyl-nitrite. 

Vili Riffart, 352: 

Amido acids. V. Mallet, 
Beind1, 239. 

and thio-carbimids. 


rr. VILL. 


VIII. Aschan, 


233. 
Aromatic. VIII. Heidrich, 289. 
Organic, and phenyl-iso-cyanate 


VIII. Ganser, 276. 
Amido-alcohols. VIII. Strauss, 
ard, 376. 


Edu- 


Amido - azo - benzene - tri-sulfonic acid. | 


VIII. Neumann, Max, 338. 
Amido-azo compounds. V. Buss, 63; 
VIII. Heinze, 290. 
Amido-azo dyestuffs. VIII. Burkle, 250. 





401 
Amido-benzene-sulfonic acids, Alkali 
salts of. VIII. Krell, 312. 
Amido-benzene-sulfonic acids, Alky- 
lated. VIII. Scheutz, 360. 


Amido-benzoic acid. 
dolph, 237. 
Action of halogen alkyls on the po- 
tassium salts of. VIII. Zeiss, 
394. 
Steric influences in the reaction of. 
VIII. Eberhard, 263. 


VIII. Bauer, Ru- 


Amido-bromo-quinolin. VIII. Caesar, 
Hermann, 252. 
Amido - butyl - aldehyde -acetal. VIII. 


Schaefer, 359. 
Amido-chloro-ketones, Aromatic. VIII. 
Treutler, 381. 
Amido compounds and oxalic ester. 
VIII. Muller, Wilhelm, 335. 
Amido-crotonic ester. VIII. Strauss, 
Emanuel, 376. 


and ethyl-nitrite. VIII. Strecker, 


376. 

Amido-diethyl-ketone. VIII. Janecke, 
301. 

Amido-ethyl-methyl-acetic acid. VIII. 
Juslin, 304. 

Amido-ketones, Aromatic. VIII. Her- 
wig, 29I. 

Amido-naphtho-quinolin. VIII. Plack, 
346. 

Amido-naphthols, Derivatives of. VIII. 
Schalk, 359. 

Amido - para-oxy-quinolin, Chlorina- 


tion and diazotization products 
of. VIII. Wiederhold, 390. 


Amido - phenanthrene-quinones. VIII. 
Meyer, Peter;/331- 
Amido-phenols, Alkali salts of. VIII. 


Krell, 312. 
Amido-phenols and ethylic chloro-car- 


bonate. VIII. Gronvik, 282. 
Amido-phenols, Oxidation of. VIII. 
Czerkis, 256. 
Amido-phenyl-triazol. VIII. Benack, 
239. 
Amido-propionic aldehyde. VIII. 
Wohlberg, 393. 
Amido-pyridin. VIII. Preuss, 348; 


Pugin, 348. 


402 BIBLIOGRAPHY 
Amido-quinaldins, Halogen alkylates 
of. VIII. Weil, Leopold, 387. 
Amido-quinolin. VIII. Frobenius, Wal- 
ther, 274; Tunks, 381. 
Amido-sulfonic acid and tetra-halogen 


substituted quinones. VIII. 
Pagés, 343. 

Amido-valerianic acid, Normal. VIII. 
Juslin, 304. 

Amidon, Saccharification of. VIII. 


Poitevin, 347. 
V. Dalépine, 74; Mallet, 131 ; 
VIII. Baillie, 235. 


Amids. 


of tribasic aliphatic acid. VIII. 
Schneider, Alb., 363. 
Amin salts, Dissociation of. VIII. Dief- 
fenbach, 260. 
Amino-azo compounds. VIII. Berg- 


mann, 240. 
Amino-camphor, Decomposition pro- 

ducts of. VIII. Pritzkow, 348. 
Amino-carboxylic acid, Nitroso com- 


pounds of. VIII. Schrodter, 
365. 

Amino-crotonic ester. VIII. Buchholz, 
250. 


and phenyl-iso-cyanate. VIII. 
Meyer, Ferdinand, 330. 
Amino-diethyl-carbinol. VIII. Janecke, 
301. 

Aminolysis. VIII. Miindler, 336; Sal- 
cher, 357. 

Amino - phenyl - benzimid-azols, Three 
isomeric. VIII. Miklaszewski, 
331- 

Amino-pyrrolidin. VIII. Schaum, 359. 

Amino-quinones. VIII. Bahatrian, 235. 

Amins. V. Delépine, 74. 

Acylated aromatic, and carbonyl- 

chlorid. VIII. Gartzen, 276, 


Aliphatic and aromatic, and thio- 


phosphoryl bromid. VIII. 
Pape, 343. 

Aliphatic secondary. VIII. Lepel, 
319. | 


and alkyl-iodids, Condensation of. 
VIII. Schwab, 366. 

and dibromo - tri - acetone - amin. 
VIII. Boehm, 244. 


OF CHEMISTRY. 


Amins and palmityl and stearyl-chlo- 
rids. VIII. Ortmeyer, 341. 
Aqueous solutions of. VIII. 
baldt, 367. 
Amins, Aromatic. VIII. Heidrich, 289 ; 
Ostoja, 342. 
and cyanogen. 
and metallic salts. 
380. 
and the three isomeric dibromo- 
pyro-tartaric acids. VIII. Vor- 
tisch, 384. 
Chloro-acetyl and bromo-propionyl 
derivatives of. VIII. Hecker, 
289. 


Se- 


VIII. Meves, 330. 
VIII. Tombeck, 


Phosphorus derivatives of. VIII. 
Roeber, Curt, 354. 
Amins, Condensing action of. VIII. 
Stang, Ad., 373. 
Electrolytic oxidation of. VIII. 


Christeller, 253. 

of the aromatic series and pyro-phos- 
phoryl-chlorid. VIII. Ladewig, 
315. 

of the camphor series and thionyl- 
chlorid. VIII. Jorgensen, 303. 

Organic. VIII. Mottek, 333. 

Ortho - substituted tertiary. 
Danziger, A., 257. 

Primary aliphatic, and phosphoryl- 
chlorid. VIII. Muller, Fried- 
rich, 334. 

Primary, and _ sodium-hybromite. 
VIII. Nottebohm, 339. 

Secondary aliphatic, and chloro- 
acetal Vile Pralll sar. 

Secondary aliphatic, and pyro-phos- 
‘phoryl. VIII. Schutte, Wen- 
zel, 365. 

Secondary aliphatic, 
derivatives of. 
horn, 359. 

Secondary aliphatic, and phospho- 
rylbromid. VIII. Schall, Ad., 
359: 

Secondary, and gaseous nitrous acid. 
VIII. Hoffmann, Paul, 295. 

Secondary, and lead tetra-chiorid. 


Vill 


Phosphorus 
VIII. Schal- 





VIII. Jerwitz, 302. 


SUBJECT-INDEX. 


Secondary, and _ silicon-tetra- 
chlorid. VIII. Jerwitz, 302. 
Secondary, and tertiary, and thio- 
nyl-chlorid. VIII. Schindler, 
361. 
Secondary, and _ tin-tetra-chlorid. 
VIII. Jerwitz, 302. 
Ammonia. V. Billon, 54; Lunge, 130; 
Vincent, 188. 
Aqueous solutions of. VIII. Gold- 
schmidt, Franz, 279; Sebaldt, 


Amins, 


367. 
compounds of metals. VIII. Luc, 
324. 
Condensing action of. VIII. Stang, 
Ad, 373: 
Solubility of. VIII. Riesenfeld, 352. 
Ammoniac. VIII. Weber, Cornelius, 
386. 


Ammioniacal arseniates of nickel and 
cobalt. V. Ducru, 77. 
compounds. VIII. Jarry, 302. 
Ammonium-aryl-dithio-carbamates, De- 
sulfurization of. VIII. Bauer, 
Wilhelm, 237. 

Ammonium bases of cobalt, chromium, 
and platinum. VIII. Klien, 
307. 

Ammonium persulfate. VIII. Illig, 299. 

Ammonium salts. VIII. Horn, 297. 

Cyclic asymmetric. VIII. Oechs- 

len, 340. 

Organic. VIII. Brendler, 248. 
Ammonium - silico-vanadio-molybdates. 
VIII. Castendyck, 252. 

Amphopeptone. VIII. Muhle, 334. 

Analytical chemistry. (See a/so Volu- 
metricanalysis ) III. Koninck, 
17, WV. Abegg and Herz, 38; 
Ahrens, 39; Alessandri, 39; 
Allen, 39; Alquier, 40; Arnold, 
42; Autenneth, 46; Bartolotti, 
48 ; Beilstein, 50; Benedict, 50; 
Biais, 52; Biltris, 54; Birnbaum, 
54); Blas, 55 ;.Bottger, W., 57; 
Bomboletti, 57; Briggs, 60; 
Brunner, 61 ; Buchka, 62; Car- 
mody, 65; Casoria, 65; Clas- 
sen, 68; Classen and Lob, 638; 
Clowes, 69; Clowes and Cole- 





403 


Analytical chemistry. [Cont'd.] 
man, 69; Congdon, 71; Cop- 
pock, 71; Crobaugh, 72; Cu- 
niasse, 73; Denigés, 74; Denn- 
stedt, 75; Duparc, 78; Eliot, 
80; Elliot,80; Erp, 82; Evans, 
82; Fileti, 83; Fitzgerald, 85 ; 
Fleurent, 85; Frécault, 87; 
Fresenius, C. R., 87; Gadola, 
89; Garbarini, 89; Girard, J., 
94; Graebe, 95 ; Guareschi, 97 ; 
Haselbach, 100; Henderson and 
Parker, 102; Henninger, 103; 
Highton, 104; Hlasiwetz, 105 ; 
Huysse, 110; Irish, 111 ; Jacob- 
sen, I11; Jones, C.,113; Knight, 
116; Koefoed and Scherning, 
116; Kohlhammer, 117; Ko- 
ninck, 118 ; Krauch, 118; Kuh- 
ling, 119; Ladd, 120; Lunge, 
130; Medicus, 135; Miller, Ed- 
mund, 137; Miller, Wilhelm, 
137; Muller, 140; Muspratt, 
141; Muter, 141; Neumann, 
142; Newth, 143; Noyes, Wil- 
liam, 144; Ostwald, 146, 147; 
Paoli, 147; Pechmann, 149; 
Perkin, F., 150; Pozzi-Escot, 
154; Prescott and Johnson, 155 ; 
Prost, 155; Riban, 159; Rijn, 
161 ; Rockwood, 161; Salazar, 
164 ; Schmidt, E., 168 ; Schoorl, 
169 ; Seldis, 171; Sellers, 171 ; 
Sestini, 171; Smits, 174; Speck- 
eter, 175; Spica, 176; Stadeler, 
176; Sundvik, 179; Tabellen, 
179; Talbot, 180; Tellera, 180 ; 
Todaro, 183; TopsGe, 184; 
Treadwell, 184; Tumpel, 185; 
Ulzer, 186; Valentin, 186; 
Venable and Wheeler, 187; 
Venturoli, 187; Villiers, 188; 
Volhard, 188 ; Vortmann, 189 ; 
Wagner, 190; Wallach, 190; 
Wells, Horace, 192; Wells, 
J. -S- Cy ig2isy Weselskys. 19315 
Wills, 195 ; Winkler, 195 ; Wol- 
frum, 197. 

Anesthetics. VIII. Oppenheimer, Max, 


341. 


404 BIBLIOGRAPHY 
Anethol and analogous compounds with 
a propenylic side chain, Oxida- 
tion of. VIII. Bougault, 246. 
Nitrogenous condensation products 
of. VIII. Cohén, 254. 
Polymeric modifications of. 
Cohén, 254. 

Anhydrids of glutaric acid series, Re- 
duction of, to lactones. VIII. 
Beisswenger, 239. 

of succinic acid series, Reduction 
of, to lactones. VIII. Beiss- 
wenger, 239. 

Anhydrobases. VIII. Miklaszewski, 331. 

Anhydro-dibenzyl-ketone-benzil. VIII. 
Fritzsche, 274. 

Anhydro-ecgonin. VIII. Oppenheimer, 
Max, 34I. 

Anhydro-ennea-heptit. VIII. Apel, 232. 

Anhydro-formaldehyde-anisidin, De- 
rivatives of. VIII. Sommer, 
Richard, 371. 

Anhydro-oxy-cobaltiac 
Mylius, 336. 

Anilic-acetic esters and sodium ethoxid. 
VIII. Mouilpied, 333. 

Anilids. VIII. Wachs, 385. 

Formations of. VIII. Brauer, 246. 

Anilin and acetone-dicarboxylic ester. 
VIII. Garben, 276. 

Anilin and nitro-benzene. 
234. 

Anilin, Basic nitroso compounds of, 
VIII. Forsberg, 270. 

Anilin, Benzylated, Sulfonic acids of. 
VIII. Joseph, 303. 

Anilin, Ethylated. VIII. Gruschwitz, 
283. 

Anilin, Halogen substituted. 
termann, 344. 

Anilin, Oxidation of. 
381. 


VIII. 


VIII. 


salts. 


VIII. Aue, 


Vill ee= 


VIII. Tschirner, 


Anilin -azo-acetyl-acetone. VIII. 
Schlotterbeck, 362. 
Anils:; VIII. Mayer, R., 328; Pabst 


Robert, 343. 

Animal charcoal and solutions of alka- 
loids. VIII. Laval, 317. 
Animalrefuse, Utilization of. V. Haef- 

cke, 98. 








OF CHEMISTRY. 


Anions, Complex. 
dor, 325. 

Anisaldehyde and aldehyde- collidin. 
VIII. Bialon, 242. 


VIII. Maass, Theo- 


Anisaldehyde and picolin. VIII. 
Bialon, 242. 

Anisaldehyde and quinaldin. VIII. 
Bialon, 242. 

Anisenyl-tetra-azotic acid. VIII. Col- 
man, 255. 

Anisoyl-aceto-acetic ester. VIII. 
Schoonjans, 364. 

Anisyl-dithio-carbazic acid. VIII. 
Best, Friedrich, 241. 

Annatto. VIII. Zwick, 396. 

Anthracene, Derivatives of. VIII. 


Schepper, 360. 
Anthracene-mono-sulfonic acid. VIII. 
Heffter, 289. 
Anthragallol, Halogen derivatives of. 
VIII. Slama, 370. 
Anthranilic acid. VIII. Mehner, 328. 
and chloro-acetic acid. VIII. 
Mumme, 336. 
and _ ortho - nitro - benzyl - chlorid. 
VIII. Jacoby, Paul, 300. 
Derivatives of. VIII. Frischknecht, 


274. 

Anthraquinone. VIII. Perlin, 344. 

Antidiphteritic serum. VIII. Muller, 
Felix, 334. 


Antimony, Aromatic compounds of. 
VIII. Hasenbaumer, 288. 

Antimony, Bismuthin. VIII. Godfrin, 
278. 

Antimony-alkali-metal-sulfates. 
Gutmann, 284. 

Antimony-penta-chlorid, Double salts 
of. VIII. Schlegelmilch, 361. 

‘Antimony-penta-fluorid. VIII. Redenz, 
350- 

Antimony-penta-sulfid. VIII. Klenker, 
307. 

Antimony, Pentavalent halogen com- 
pounds of. VIII. Stellmann, 
374. 

Antimony trioxid and halogen com- 
pounds of polyvalent metals. 
VIII. Gruhl, 283. 

Antipyrin. VIII. Rossmann, 350. 


VIII. 


SUBJECT-INDEX. 


Antipyrin and bromin. 

280. 
and hydrazin. 
335: 
Imido derivatives of. 

kel, 284. 

Antipyrin-carboxylic acid. 
dendorf, 377. 

Apigenin. VIII. Oenicke, 340. 

Apocamphanicacid. VIII. Jagelki, 301. 

Apocamphoric acid. VIII. Jagelki, 301. 

Apomorphin. VIII. Jaeckel, 301. 

Araban in plants. VIII. Browne, 249. 

Arabinose, Polarization of. VIII. Faber, 

Oswald, 266. 

VIII. Schultze, H., 366; Steu- 

del, 375. 

Aromatic acids, Electrical conductivity 
of: VIII. Pip, 346. 

Aromatic alcohols, Synthesis of, by For- 


VIII. Goyon, 
VIII. Muller, Fritz, 
VIII. Gun- 


VIII. Su- 


Argon. 


maldehyde. VIII. Behn, Kon- | 
rad, 239. 
Aromatic alcohol acids, Arylsulpho- 
nated. VIII. Budde, 250. 
Aromatic aldehydes. See Aldehydes, 
Aromatic. 


Aromatic amido- and hydroxy com- | 


pounds and _ sulfites. VIII. 
Bucherer, 250. 

Aromatic amido compounds, Chloro- 
acetyl derivatives of. VIII. 
Grothe, 283. 

Aromatic amins. See Amins, Aromatic. 

Aromatic bases, Oxidation of. VIII. 
Tschirner, 381; Vuk, 385. 

Aromatic compounds. V. Schmidt, 


Julius, 168. VIII. Oderfeld, 
340. 

and aluminium. VIII. Rahtjen, 
349- 

and ether. VIII. Raeder, 349. 

and mercuric salts. VIII. Metzger, 
330. 


Direct introduction of mercury in. 
VIII. Dimroth, 260. 
Aromatic nitrocompounds. VIII. Zehr- 
laut, 394. 
Aromatic nitro compounds, Electrolytic 
reduction of. VIII. Silber- 
mann, 369. 





| Arsonium compounds, Aromatic. 


| Assaying. 


405 


Arrow poison. VIII. Menvielle, 329. 
Arsenic. V. Arsenic, 43; Ducru, 77; 
Wanklyn, tg9t. VIII. Miller, 
Max, 335. 
and antimony, Quantitative separa- 
tion of. VIII. Stock, 375. 
Electrochemistry of. VIII. Schulze, 
Wilhelm, 366. 
in beer. V. Kelynack, 115. 


Arsenic-penta-sulfid and alkalies. VIII. 
Lehmann, Paul, 318. 
and sodium ethoxid. VIII. Leh- 
mann, Paul, 318. 
Arsenic-sulfur compounds. VIII. To- 


biaeson, 380. 

Arsenic-trioxid and halogen compounds 
of polyvalent metals. VIII. 
Gruhl, 283. 

Arsenic yellow. VIII. Unruh, 382. 

Arsenids of the alkaline earth metals. 
VIII. Lebeau, 318. 

Arseno-betains, Aromatic. VIII. Ulrich, 
Karl, 382. 

Arsins, Tertiary aromatic. VIII. Krahe, 
312; Weiss, Emil, 388. 

VIII. 
Ulrich, Karl, 382. 

Aryl -azo - aceto-aldoxims, 
Joh., 272. 

Aryl-hydroxylamin and ketones. 
Scheiber, 360. 

Aryl-hydroxylamin and sulfur dioxid. 
VIII. Bretschneider, 248. 

Aryl-hydroxylamin, Conversion of, into 
amido-phenols. VIII. Brady, 
246. 

Aryl-phosphins. VIII. Albert, Max, 23. 

Auramin and methylic sulfate. VIII. 

Zohlen, 396. 

VIII. Shuttleworth, 369. 

VIII. Kreichgauer, 312. 

VIII. 


VIII. Frei, 


ViIEE- 


Ashes. 

Asparagin. 

Asparaginic acid, Hydrazid of. 
Jansen, 301. 

VIII. Jacunski, 301. 

(See also Mining.) V. Be- 

ringer, 51; Brown, 60; Fisk, 
85; Miller, Alfred, 137: Rhead, 
159. 

Asymmetric meta - dichloro - iodo - ben- 
zene, Derivatives of. VIII. 
Bollert, 244. 


Asphalt. 


4.06 BIBLIOGRAPHY 

Atmosphere. III. Phipson, 20. V. 
Blucher, 56; Boyle, 59; Cowell, 
72; Henriet, 103; Lavoisier, 
123; Passily, 148; Stoppani, 
L78)3,:Zacchi, 198.) Ve Las= 
sily, 378. 

Atomic groups, Migration of. VIII. 
Korber, 310. 


Atomic theory. III. Roscoe, 21. V. 
Platner, 153- 

weights. II. Panaotovic, Io. 
V. Caruso, 65; Dulk, 78; Fré- 
bault, 87 ; Herz, 103 ; Hinrichs, 
105 ; Hoff, 106; Kreusler, 118; 
Seubert,171. VIII. Bredt, 248. 
VIII. Becker, Gustav, 238. 


Atomic 


Augite. 
Azammonium compounds. 
lard, 349. 

Azimids. VIII. Feubel, 268. 

Azin-scarlet VIII. Haueisen, 288. 

VIII Barche, 235; Barth, The- 

odor, 236; Meigen, 329. 

and methyl-sulfate. VIII. Pollit- 

ZeY, 347. 

Azo compounds, Mixed. 
terbeck, 362. 

Azo Dyestuffs. VIII. Bulow, 250; Dan- 
ziger, “Av, ) 257: Keller. Hans; 
306 ; Ostersetzer, 342; Wiscott, 
392. 

Azo-anisol. VIII. Starke, 373. 

Azo-benzene, Nitro derivatives of. VIII. 
Stiasny, 375. 

Azo-diazo- benzene and sulfur-dioxid. 
VIII. Kunze, 314. 

Azo-diazo-toluene. VIII. Kunze, 314. 

Azo-phenols and amido-phenols of the 
diphenyl series. VIII. Oester- 
lin, 340. 


Azins. 


VIII. Schlot- 


Azo-phenylene, Nitro derivatives of. 
VIII. Meigen, 328. 

Azols, Toxicology of. VIII. Joanin, 
302. 

Azonium bases. VIII. Chrometzka, 253. 

Azonium compounds. VIII. Becker, 


H., 238; Helwig, 290; Peyau, 
345; Valencien, 382. 

Azoxy-benzene, Nitro derivatives of. 
VIII. Stiasny, 375. 


VIII. Rail- | 


OF CHEMISTRY. 


| Beer wort. 





B 
Balata. V. Brannt, 59; Clouth, 69. 
Barbituric acid. VIII. Weinschenk, 
388. 
Bauxite. V. Benoit, 50. 


Beerand brewing. III. Michel, 1g. V. 
Art of brewing, 43; Bater, 48; 
Combrune, 71 ; Dyson, 79; Gou- 
pil, 95 ; Hantke, 99; Krandauer, 
118; Langer, 122; Leyser-Heiss, 
126; Ljindet, 127 ; Lintner, 127; 
Michel, 137; Noel, 144; Prior, 
1553; Schifferer, 168; Schwarz, 
170; Springuel, 176; Thausing, 
181; Wahl and Henius, 190; 
Windisch, 195. VII. Annuaire, 
220; Jahrbuch der Versuchs- 
und Lehranstalt, 225. 

VIII. Straub, 376. 

Beeswax. VIII. Wellenstein, 389. 

Beet sugar molasses. VIII. Schone, 364. 

Benzaldehyde and sodium-tri-carbally- 
late in the presence of acetic 
anhydrid. VIII. Sternberg, 375. 

Benzal-desoxy-benzoins and ethylic suc- 
cinate. VIII. Niedenzu, 339. 

Benzal-diphenyl-itaconic acids, Stereo- 
isomeric. VIII. Naoum, 336. 

Benzal-malonic ester and hydrogen cy- 
anid. VIII. Luttgen, 324. 

Benzal-phenyl-hydrazone. VIII. Pick- 
ard, 346. 

Benzamarone. VIII. Weiss, Richard, 
388. 

Benzamidin. VIII. Laudon, 317. 

and aromatic halogen ketones. VIII. 
Matz, 327. 

Benzamids and aromatic aldehydes. 
VIII. Bauer, Rudolph, 237. 

Benzamids and dihalogen-ketones. 
VIII. Bauer, Rudolph, 237. 


Benzazooxazin. VIII. Goldberg, Salo- 
‘mon, 279. 
Benzene. V. Mitscherlich, 138. 


and alkyl groups. VIII. Klages, 


307. 
and chlorin monoxid. 
339: 


VIII. Noerr, 








SUBJECT-INDEX. 


Benzene, Azo and azoxy derivatives of. 

VIII. Pitschke, 346. 

derivatives. V. Woringer, 197. 

derivatives and aliphatic compounds, 
VIII. Goose, 280. 

derivatives, Double ortho substi- 
tuted. VIII. Sohn, 371. 

derivatives, Methyl groupsin. VIII. 
Heyl, Fritz, 292. 

derivatives, Vapor tension of, 
Tesse, 378. 


VIII. 


in paraffine oil and water, Absorption 


of. VIII. Muller, Eberhard, 
334: 

Iodine derivatives of, VIII. Arnold, 
Emil, 233. 

Metal derivatives of. VIII. Kus- 
pent; 3i13- 


ring. VIII, Lickroth, 321. 
ring and alkyl. VIII. Storp, 376. 
series, Nitro- and nitroso derivatives 
of. VIII. Dietschy, 260. 
Benzene-hydro-carbons and aluminium- 
chlorid. VIII. Neerr, 339. 
Benzene-hydro-carbons and cyanogen- 


bromid. VIII. Nerr, 339. 
Benzene-sulfone - piperidin and fuming 


nitric acid. VIII. Wangnick, 
386. 
Benzene-sulfonic acid. 
391. 
Benzenyl-dioxy -tetrazotic acid. 
Groneberg, 282. 
Benzenyl-tetrazotic acid. VIII. Statins, 
373- 
Benz-hydroxamic acid, Derivatives of. 
VIII. Rachmilewitz, 348. 
Benzidin, VIII. Friebel, 272; Wagner, 
385; Wohlfahrt, 393. 
Benzil and ethylic succinate. 
Russwurm, 357. 
Benzil, Azonium bases derived from, 
VIII. Natcheff, 337. 


VIII. Wilke, 


VIII. 


VII. 


Benzilic acid. VIII. Lonnes, 323; 
Nickell, 338. 
and mono-hydroxylic phenols. 


VIII. Geipert, 276. 
and phenols. VIII. Nowakowski, 
339- 


Benzoic acid. VIII. Lamouroux, 315. 





407 


Benzoic anhydrid and sodium-carbal- 


lylates. VIII. Salomon, 355. 
Benzoin. VIII. Arndts, 233; Heckel, 
289 
Benzo - phenone - ortho - sulfonic acid 
VIII. Krannich, 312. 
Benzo-phenones, Derivatives of. VIII. 


Dinglinger, 260. 
Imins of. VIII. Keller, Ferd., 306. 
Derivatives of. VIII. Grotowsky. 
283; Wagner, H., 385. 
Benzo - quinone-carboxylic acid. 
Nef, 337: 
Benz-oxy-acetic acids, Three isomeric. 
VIII. Reischbach, 351. 
Benzoyl-aceto-acetic ester, Derivatives 
of. VIII. Schoonjans, 364. 
Benzoyl-acetone. VIII. Siegfried, 369. 
Benzoyl-butyric acid. VIII. Benohr, 
239. 
Benzoyl-iso-butyric acid and pyridazin 
derivatives. VIII, Oppenheim, 
341- 
Benzoyl-propionic acid, Unsaturated lac- 
toneof. VIII. Sulzberger, 377. 
Benzyl-amin and chlorin compounds of 
phosphorus. VIII. Schroemb- 
gens, 365. 
Benzyl-biguanid. VIII. Beutel, 242. 
Benzyl-cyanid and aldehydes. VIII. 
Stelling, 374; Wetzlich, 390. 
Benzyl-cyanid and opianic acid, Conden- 
sation of. VIII. Stelling, 374. 
Benzyl-hydroxylamin. VIII. Schoner- 
mark, 364. 
Benzyl-iso-nitro-methane. VIII. Heine- 
mann, 289. 
Benzyl-isoquinolin. VII!. Albrecht, 
Ernst, 231; Friling, 273; Schau- 
mann, 359- 
Benzyl-malonic-hydrazid. 
333° 
Benzyl - pheny1] - hydrazin 
chloro carbonates. 
gert, 324. 
Benzyl-tetra-hydro-iso-quinolin. 
Schaumann, 359. 
Benzylidene-acetophenone and ethylic 
succinate. VIII. Russwurm, 


357: 


Vill 


VIII. Mott, 


and ethylic 
VIII. Lit- 


VIII. 


408 BIBLIOGRAPHY 
Benzylidene-anilin and cuminol. 
Gerngross, 277. 
Benzylidene-anilin, Derivatives of. VIII. 

Bruhn, Bruno, 249. 
Benzylidene-bis-aceto-aceticester. VIII. 

Rabe, 349. 
Benzylidene-methyl-amin 

gorsky, 311. 
Betain in plants containing caffein and 


VIII. Kolle- 


theobromin. VIII. Gorte, 278. 
Beverages. I. Patent Office, 5. 
Adulteration of. V. Hébert, ror. 
Carbonated. V. Deschamps, 75; 
Sorel, 175; Wender, 193. 
Bibliography. (See Section I.) 
Biguanids, Disubstituted. VIII. Cra- 
mer, 256. 


Bihydro-carvone, Oxidation products of. 
VIII. Scharpenack, 359. 

Biliary pigments. VIII. KO6ster, 310. 

Binaphtol. VIII. Fosse, 270. 

Bindone group. VIII. Ephraim, 265. 

Biological chemistry. V. Mazé, 134. 

Biphenols. VIII. Bibergeil, 242. 

Biphenyl derivatives. VIII. Bielecki, 
242. 

Biphenyl, Ortho-nitro derivatives of. 
VIII. Forgan, 270. 

Biphenyl - biphenylene - ethane. 
Lonnes, 323, 


VIIl. 


Bis-azoxy-acetic acid. VII. Lehmann, | 


Martin, 318. 
Bis - azoxy - methane. 
Martin, 318. 
Bismuth. VIII. Hauser, 288: Wimme- 
nauer, 391. 
and phenols. VIII. Richard, 351. 
Peroxids of. VIII. Deichler, 258. 
Bismuth-chromates, VIII. Godfrin, 278. 
Bismuth-nitrates. V. Rutten, 164. 
Bismuth-oxy-iodids. VIII. Godfrin, 278. 
Bismuthic acid and hydro-fluoric acid. 
VIII. Lauenstein, 317. 
Bisterpene, Synthesis of. VIII. Kaiser, 
304. 
Bleaching. See Dyeing. 
Blood. V. Calugareanu, 64. 
Blood albumen. VIII. Murach, 336. 
Products of the alkaline hydrolysis 
of. VIII. Lang, Otto, 316. 


VIII. 


VIII. Lehmann, | 
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Blood-serum. VIII. Reiss, 351. 

Blowpipe analysis. (.See a/so Assaying. ) 
V. Botta, 58; Fletcher, E., 85 ; 
Getman, 92; Landauer, 121; 
Plattner, 153; Redlich, 157. 

Boiler incrustations. V. Schleh, 168. 

Bones. V. Friedberg, 88. 

Boric acid. VIII. Rose, Joh., 355. 
Acid esters of. VIII. Neuberg, 338. 
Estimation of. VIII. Beermann, 

238. 

Borneol. VIII. Jahn, Stephan, 301. 

Bornylamin. VIII. Preu, 348. 

Boronand phenols. VIII. Richard, 351. 


Boron-benzoic acid. VIII. Richter, 
Ernst, 352. 
Boron-bromids, Aromatic. VIII. Rich- 


ter, Ernst, 352. 

Boron-imid. VIII. Blix, 243. 
Boron-tri-bromid. VIII. Tarible, 378. 
Brazilin. VIII. Erck, 265. 
Bread. V. Atwater, H., 44; Snyder 
and Voorhees, 175 ; Woods and 
Merrill, 197. 

Nitrogenous derivatives of. 
VIII. Vincent, 383. 
Bromids of the alkaline earth metals, 


Bromal, 


Electrolysisof. VIII. Sarghel, 
358. 

Bromin, Spectroscopic determination of. 
VIII. Friedlander, Siegfried, 
DB" 

Bromins. VIII. Alffers, 231. 

Bromo-acetanilid and pyridin. VIII. 
Scheda, 360. 

Bromo-acetanilid and quinolin. VIII. 


Scheda, 360. 
Broma-acetanilid and tri-methyl-amin. 
VIII. Scheda, 360. 
Bromo-acetic acid. VIII. Coebergh, 254. 


Bromo-acetophenone and bases. VIII. 
Ark, 232. 

Bromo-acetophenoneand pyridin. VIII. 
Scheda, 360. 


Bromo - acetophenone and _ quinolin. 
VIII. Scheda, 360. 
Bromo-acetophenone and tri-methyl- 


amin. VIII. Scheda, 360. 
Bromo-acetophenone-oxim. VIII. Kor- 
tens sii 


-Bromo-acrolein. 
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VIII. Stock, 375. 
Bromo-allo-cinnamic acid. VIII, Man- 


they, 326. 


Bromo-amido-quinolin. VIII. Hillko- | 
witz, 293. | 

Bromo-anilic acid and hydrazins. VIII. 
Descomps, 259. 

Bromo-cinnamic-aldehyde. VIII. Wei- 
gand, 387. 

Bromo - diazonium-chlorids. VIII. 
Smythe, John, S, 371. 

Bromo-diphenic acid. VIII. Erler, 


266. 
Bromo-ethoxy-nitro-flavone, Syntheses 
of. VIII. Rozycki, 356. 
Bromo-flavone. VIII. Ludwig, Albert, 

324. 
Bromo-gelatins. 
Bromo-hemi-mellithic acid. 

soulavy, 259. 


VIII. Schellen, 360. 
VIII. Des- 


Bromo-indone. VIII. Schlossberg, Sieg- | 


fried, 362. 
Bromo-ketones, Aromatic. 
ven, 360. 


VIII. Sche- 


Bromo-mesaconic acid. VIII. Scho- 
mann, 364. 

Bromo-methacrylic acid. VIII. Mor- | 
schock, 333. 

Bromo -nitroso-hydro-carbons. VIII. 


Stock, 375. 
Bromo-opianic acid and cyano-acetic 
acid. VIII. Sienicki, 369. 


Bromo - phenanthrene- quinone. VIII. 
Schutz, 365. 
Bromo-phenols and nitrousacid. VIII. 


Dahmer, 256. 


Bromo-phenyl-butyro-lactone and caus- 


tic soda solution. 
mayr, 372. 

Bromo - phenyl - glyoxylic - dicarboxylic 
acid. VIII. Dessoulavy, 259. 

Bromo-picrin and potassium cyanid. 
VIII. Brenneisen, 248. 

Bromo - propyl-amin, Derivatives of. 
VIII. Uedinck, 381. 

Bromo -quinolin. VIII. Collischonn, 
Friedrich, 255 ; Rhodius, Rich- 
ard, 351. 

Bromo - safrol-dibromid and sodium 
ethoxid. VIII. Hoering, 295. 


VIII. Stadl- | 
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Bromo-succinie acid. VIII. Miiller, 
Wolf, 336. 
Bromo-toluene-chlorid. VIII, Wahl- 
forss, 385. 
Bronzes, Prehistoric. VIII. Kroéhnke. 
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Butane, Liquid. 

Butter. V. Béghin, 50; Larbalétrier, 
122; Rijn, 160. VIII. Bor- 
mann, 245; Cramer, 255 ; Laer, 
315; Velsen, 383. 


Hanausck, gg. 
VUI. Degner, 258. 


Butyl-benzene, Tertiary. VIII. Cars- 
tens; 252; 
Butyric acid and iso-butyric acid. VIII. 


Hutzler, 208. 
Butyric acid, Hydrazids of. 
ser, 395. 
Butyric acid, Sulfonated. 
381. 


VIII. Zins- 


VIII. Uhde, 


€ 


VIII. Dekker, 258. 

VIII. Graf, Paul, 281. 

Cacodylic acid. VIII. Péry, 344. 

Cadmium. V. Jensch, 112. VIII. Ig- 

“gena, 298; Redlich, 350. 

Arseniates of. VIII. Bohm, 244. 
Cyanids of. VIII. Loebe, 322. 
Molybdates of. VIII. Manasse- 

witsch, 326. 


Cacao. 
butter. 


Phosphates and arseniatesof. VIII. 
Itzkowitsch, 300. 

salts and alkali-phosphates. VIII. 
Karmel, 305. 

salts and phosphoric acid. VIII 


Karmel, 305. 


Caesium phosphates. VIII. Berg, Ed- 


uard, 240. 

Calcium bicarbonate. VIII. Reuter, 
351. 

Calcium carbid. I. Ludwig, 4. V. Bre- 


ton, 60; Dommer, 76; Frolich, 
88; Lefévre, 124; Liebetanz, 
127; Methoden, 136; Thomp- 
son, G. F., 182. 
and hydroxylamin. VIII. Kuspert, 
c 
313: 


Calcium carbonate. VIII. Meigen, 328. 
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Calcium carbonate and organic and in- 
organic acids in alcoholic solu- 


tions. VIII. Carette, 252. 
Calcium phosphates. V. Barillé, 47; 
Gastu, 90. VIII. Barillé, 235. 


VIII. Rindell, 353. 

Calcium sulfate. VIII. Armstrong, 233. 

Calico printing. III. Forrer, 15. V. 
Lauber, 123; Lowenthal, 128; 
Massot, 133; Prudhomme, 156; 
Sansone, 166. 


Solubility of. 


Calorimetry. V. Atwater and Rosa, 
45. 

Camphene. VIII. Majewski, 325. 

Camphenil-aldehyde. VIII. Jagelki, 
301. 

Camphor. VIII. Blanc, 243 ; Jahn, Ste- 


phan, 301. 
Derivatives of. V. Blanc, 55. VIII. 
Demange, 258. 
derivatives, Oxidation products of. 
VIII. Blaise, 243. 
Camphor group. VIII. Macintyre, 325. 
Pyrrol bases of. VIII. Heynsius, 
293. 
Pyrrol compounds of. 
281. 
Camphorseries, Oxidation of compounds 
in the. VIII Majewski, 325. 
Camphor-quinone. VIII. Samuel, 358. 
Camphoric acid. VIII. Blanc, 243; 
Majewski, 325. 
Derivativesof. WIII. Van der Meu- 
len, 383. 
Camphorone. VIII. Muller, Friedrich, 
334; Schoeller, 363. 


VIII. Treff, 


Camphoronic acid, Amids of. VIII. 
Hjelt, 294. 

Camphoryl-hydroxylamin. VIII. Los- 
sen, 323. 

Camphylamin. VIII. Bruns, 250. 

Capillarity. III. Lloyd, 18. VII. 
Berent, 240. 

Capri blue. VIII. Klimmer, 308. 

Capro-lactone, Derivatives of. VIII. 
Dubois, 262. 


Carbamid, Chromium compounds of. 
VIII. Kalkmann, 304. 
Carbazid series. VIII. Walter, Lug, 

386. 
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Carbazol, Derivatives of. 
Victor, 373. 
Carbazol series. VIII. Kohan, 310. 
Carbids, Metallic. I. Mathews, 4. 
Carbimids, Aromatic. VIII. Vittenet, 


VIII. Stein, 


383. 

Carb-indogenids. VIII. Laczkowski, 
315. 

Carbocyclic compounds. VIII. Dieck- 
matin, 259. 


Carbo-diimids. VIII. Eyme, 266. 

Carbo-diphenyl-imid and hydroxyl- 
amin. VIII. Laske, 317. 

Carbo-ditolyl-imid and hydroxylamin. 
VIII. Laske, 317. 

Carbohydrates. VIII. Vaudin, 383. 

and alkali-persulfates. VIII. Lindt, 
Louis, 321. 

and bromin. VIII. Fuchs, Willy, 
274. 

in plants, Conversion of. 
Schuller, 365. 

Carbon. V. Donath and Pollak, 76. 
and hydrogen. VIII. Jerdan, 302. 
atoms. V. Muir, !4o. 
compounds. II. Richter, to. V. 

Adie, 38. 
Carbon dioxid. V. Schleicher, 168. 
andhydrogen. VIII Verschaffelt, 
383. 
Carbon in incandescent state and chlorin 
and steam. VIII. Mudford, 334. 
Carbon in iron. VIII. Harbeck, 287. 
Carbon in organic compounds, Determi- 
nationof. VIII. Moppert, 333. 
Carbon monoxid, Eliminationof. VIII. 
Goldstein, 279. 
in gases from the earth. VIII. 
Grimm, 282. 
Solubility of. VIII. Skirrow, 370. 
Carbon, sulfur, phosphorus, Cathodic 
separation of. VIII. Goecke, 
278. 

Carbonie acid, Nitramins of. 
Graeter, 281. 

Carbonyl VIII. Reinicke, 351. 

Carbo-styril, Derivativesof. VIII. Feer, 
267. 

Carboxylic acids, Polybasic unsaturated. 
VIII. Meisenheimer, 329. 


VATT 


VIII. 
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Carotin. VIII. Ehring, 264. | 
Carvone. VIII. Lipezynski, 322; Lohr, 
322; Ohligmacher, 341; Stabler, 
372. 
group. VIII. Timmermann, 38o. 
Oxidation productsof. VIII. Schar- 
- penack, 359. 
series. VIII. Kraith, 312. 
Carvone-pinacone. VIII. Koepp, 310. 
Carvoxims, Solubility of. VIII. Cooper, 
255. 
Cascarilla oil. VIII. Fendler, 268. 
Castor oil plant. VIII. Rochat, 353. 
Catalysis in nonhomogenous systems. 
VIII. Drucker, -262. 
Cells, Chemical organization of. 
Hofmeister, 296. 
Cellulose. V. Bevan, 52; Cross and 
Bevan, 73; VIII, Buimcke, 251. 
Cement. (See also Stones, Artificial.) 
' WV. Agglomérés, Les. 38; Boero, 


svi 





56; Dibdin, 75; Hofer, 106; 
Leduc, E., 124; Meade, 134; 
St6ffler, 178; Tetmajer, 181; 
Zulkowski, 199. 
Cereals. VIII. Manget, 326. 
Cerite. VIII. Roelig, 354. 
Oxids from, and aluminium. 
Schiffer, 361. 
Rare earths from. 
377. 
Cerium. VIII. Holm, 296; Jolin, 303 ; 
Kolle, Gotthold, 309. 
compounds and alkali-ortho-phos- 
phates. VIII. Gittelson, 278. 
Double nitrates of. VIII. Jacoby, 
Richard, 300. 
salts in alkaline solutions. 
Job, 303. 
Cetraric acid. VIII. Simon, Oscar, 370. 
Cetyl-alcohols, Derivatives of. VIII. 
Dreden, 261. 
Cetyl-phenyl-hydrazin. VIII. Besecke, 


241. 


Wal Te 


VIII. Stitzel, 


VIII. 


Chalkone, Derivatives of. VIII. R6- 
zycki, 356; Thoma, 379. 
Chains, Oxidation and reduction, VIII. 


Linde, 32t. 


Cheese. V. Sartori, 167; Wilde, 194, 





VIII. Steinegger, 373. 
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Chemical compounds in non aqueous 
solutions. VIII. Eidmann, 264. 
Chemical equilibrium. VIII. Boudou- 
ard, 246; Laurel, 317. 
Chemical equivalence. VIII. Herz, 292 ; 
Ogg. 341. 
Chemical instruction. II. Schroeder, 
10. V. Erlenmeyer, 82; Fischer, 
K. T., 84; Schmidt, Julius, 168; 
Science chemistry papers, 170; 
Wilbrand, 194. 
Chemical reactions, Steric disturbance 
of. VIII. Benker, 239. 
Chemicals, Prices of. V. Grauer, 96. 
Chemistry, History of. (See also Sec- 
tion III.) V. Erp, 82; Monde- 
ville, 139; Rey, 158; Tjaden 
Modderman, 183. VIII. Mo- 
berg, 332. 
Chemists. II. Carnoy, 6. 
Chitin. VIII. Sundrik, 377. 
Chlorates. V. Lunge, 130. 
Chlorin. III. Scheele, 21. V. Billon, 
54; Lunge, 130. VIII. Hauser, 
288 ; Wegeli, 387. 
Determination of, in organic halo- 
gen compounds by persulfates.. 
VIII. Brandt, Gottlieb, 247. 
Determination of, in sodium chlorid 
by persulfates. VIII. Brandt, 
Gottlieb, 247. 
Spectroscopic determination of. 
VIII. Friedlander, Siegfried, 
273: 
Chloro-acetic acid. VIII Coebergh, 254. 
Chloro-acetoneand set.i-carbazid. VIII. 
Paradies, 343. 
Chloro-acetone and thio-semi-carbazid. 
VIII Paradies, 343. 
Chloro-acetophenone-oxim. VIII. Kor- 
ten; 30%; 
Chloro-acetyl-carbamids and alkyl-sul- 
finates. VIII. Frerichs, 272. 
Chloro-acetyl-carbamids and potassium- 
sulfo-hydrates. VIII. Frerichs, 
272. 
Chloro-acetyl-chlorid and silver-cyanid. 
VIII. Erck, 265. 
Chloro-acetyl-urethane and alkyl-sulfi- 
nates. VIII. Frerichs, 272. 
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Chloro-acetyl-urethane and potassium- 
sulfo-hydrates. VIII. Frerichs, 
272. 

Chloro-amido-diphenyl-amin, Azonium 
compounds of. VIII. Hiby, 293. 

Chloro-anilic acid and hydrazins. VIII. 
Descomps, 259. 

Chloro-arsins and arsins of secondary 


amins. VIII. Kaehne, 304. 
Chloro-benzaldehydes. VIII. Wildt, 
391. 
Chloro-butanone and amins. VIII. 
Roeder, Georg, 354. 
Chloro-butyro-nitril. VIII. Weigert, 
387. 
Chloro-citramalic acid. VIII. Deecke, 
258. 


Chloro-cumarone. VIII. Gralert, 281. 
Chloro derivatives of aliphatic acids 


from amido-acids. VIII. Jo- 
chem, 303. 
Chloro-diazonium bromids. VIII. 


Smythe, John S., 371. 
Chloro-dinitro-benzoic acid and ammo- 
nia. VIII. Fresenius, Ferd., 
272s 
Chloro-dinitro-benzoic acid and phenyl- 
hydrazin. VIII. Fresenius, 
Ferd., 272. . 
Chloro-di-para-tolacyl. VIII. Puls, 348. 
Chloroform poisoning. VIII. Krauss, 
22) 
Chloro-galactonic acid. 
Arthur, 271. 
Chloro-hydrate. VIII. Bergstedt, 240, 
Chloro-hydrin and pyridin. VIII. Hart- 
mann, Hilderich, 288. 
and tri-methyl-amin. VIII. Hart- 
mann, Hilderich, 288. 
Chloro-iodo-mesitylene. VIII. Roggatz, 
354- 
Chloro-ketones, Aromatic. 
ven, 360. 
Chloro-malic acid. VIII. Niehrenheim, 
339; Schoerk, 364. 
Chloro-methyl-ortho-phenylene-diamin, 
Azonium compounds from. 
Vip eviuller Ree iaa'5: 
Chlo: o-naphtalene-sulfonicacids. VIII. 
Arnell, 233. 


VIII. Franz, 


VITI. Sche- 
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Chloro - naphto - quinone - aceto - acetic 
ester, Fluorescent compounds 


of. VIII. Bertheim, 241. 
Chloro-nitro-benzene. VIII. Wipplin- 
ger, 392. 


Chloro-nitro-benzoic acid and pheny]l- 
hydrazin. VIII. Peters, 344. 

Chloro-nitro-toluenes. VIII. Friedber- 
ger, 273. 

Chloro-phenetol. VIII. Heyl, Eugen, 
292. 5 

Chloro-phenyl-sulfaminic acids. Iso- 
meric. VIII. Cassel, 252. 

Chloro-phosphins of aromatic tertiary 
amins. VIII. Thelen, 379. 

of the aliphatic series. VIII. Gui- 

chard, 284. 


Chlorophyll. VIII. Nagamatsz, 336. 
Chloro-quinolin. VIII. Rhodius, Rich- 
ard, 351. 


Chloro-quinone and ortho-amido-benzoic 


acid. VIII. Lasserre, 317. 
Chloro-toluene. VIII. Heyl, Eugen, 
292. 
Cholesterin. VIII. Humnick, 298; 


Oordt, 341; Ritter, 353; Win- 
ten, Curt weqor 
Cholin in edible mushrooms. 
Gorte, 278. 
in plants containing caffein and 
theobromin. VIII. Gorte, 278. 
Choral-hydrate. VIII. Mauch, 327. 
Chromates, Metallic, and aluminium. 
VIII. Martin, 327. 
Chromatophores, Non - chlorophylla- 
ceous. VIII. Josopait, 303. 
Chromium, I. Palmaer, 4. V. Le 
Blane, 124. 
in acid solutions, Electro-chemical 
behavior of. VIII. Brauer, 247. 
Chromium-bromids, Hydratesof. VIII. 
Gubser, 283. 


WHO 


Chromium-carbonates. VIII. Baugé, 
2375 

Chromium-chlorids. VIII. Best, H., 
241. 


Hydrates of. 
Chromium-hydroxid. 

Waldemar, 269. 

Chromium-oxalates. VIII. Platsch, 346. 


VIII. Gubser, 283. 
VIII. Fischer, 
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Chromium-sulfate and metallic sulfates. 
VIII. Laurent, 317. 

Chromone derivatives, Synthesis of. 
VIII. Bloch, 243. p 

Chromotropacid. VIII. Hantower, 287. 

Chrysene. VIII. Gnehm, 278 ; Hoenigs- 
berger, 295. 

Chrysolin. VIII. Plack, 346. 

Cider. V. Rocques, 161. 
Cinchona-alkaloids. 
295. 
Cinchona bark. VIII. Schutt, 365. 


VIII. Hoeppner, 


Cinchonidin and bromin. VIII. Gali- 
mard, 275. 

Cinchonin. VV. Scavia,167. VIII. An- 
drée, 232. 


Cinchoninic acid. VIII. Lossow, 323. 
Substituted. VIII. Leuscher, 320. 
Cineolic acid. VIII. Ronus, 355. 
Cinnamic aldehyde and succinic acid. 
VIII. Batt, 237. 


Cinnamyl-acetic ester. VIII. Weiss, 
Rudolf, 388. 
Cinnamyl-aceto-acetic ester. VIII. 


Grevel, 282. 
Cinnamylidene-malonic acid, Bromids 


Of VILE. Do6rr, 261. 
Derivativesof. VIII. Wulff, Ernst, 
394. 


Citral. VIII. Schroder, 364. 
and malonic ester. VIII. Grunha- 
gen, 283. 
Citramalic acid. VIII. Akselrod, 231. 
Citronellal. VIII. Schauwecker, 360; 
Schroder, Aug., 364. 
and malonic ester. VIII. Grtinha- 
gen, 283. 
Citrylidene-bis-aceto-acetic ester. VIII. 
Stang, 373. 
Clay. V. Ashby, 43; Bischof, 54; Cross- 
ley, 73 ; Fairie, 82. 
Coal. V. Agglomérés, Les, 38; Roberts, 
161. 

V. Jaubert, 111; Lunge, 130; 
Schultz, G., 170; Thenius, 181. 
VIII. Huth, 298. 

Coal tar colors. VIII. Friedlander, P., 
273: 

Cobalt. I. Palmaer, 4. VIII. Huld- 
schinsky, 292 ; Uellenberg, 351. 
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Cobalt, Ammoniacal arseniates of. VIII. 
Ducru, 262. 
Cobalt salts. VIII. Kallir, 304. 
in alkaline solutions. VIII. Job, 


303: 
Cobaltammonia. VIII. Salzer, 358. 
Cobaltammonium compounds. VIII. 
Berl, 241. 


Cabaltammonium salts. 
Karl, 356. 

Cobalt-chlorid. VIII. Hardt, Wilhelm, 
288. 

Cobalticyanids, Alkaline, and mercury 
salts. VIII. Soenderop, 371. 

Cobalt-oxalates. V. Sorensen, 175. 

Cobalt-oxids. VIII. Hiittner, 298. 

Cobalt -tetramin compounds. VIII. 
Jenny, 302. 

Cobalt-tetramins. VIII. Reinsch, 351. 

Cocain, Partial synthesis of. VIII. 
Bode, 244. 

Cochineal. VIII. Liebermann, 321. 

Cochinilic acid, Esters and indone de- 
rivatives from. VIII. Landau, 
316. 


VIII. Rucker, 


Codein. VIII. Sumuleanu, 377. 

Coffee. V. Lecomte, 124. VIII. Erd- 
mann, 266 

Coke. V. Simmersbach, 173. 


Cold, Production of. V. Behrend, 50; 
Lorenz, 129; Tayler, 180. VI. 
Kis- und KiAlte-Industrie, 224. 

Colloidal metals, Catalytic properties of. 
VIII. Bredig, 248. 

Colloidal salts in the dyeing process. 
VIII. Preuner, 348. 

Colloids, Inorganic. VIII. Lottermoser, 
323. 

Color bases. VIII. Osswald, 342. 

Coloring matters VIII. Seyewetz, 368. 

Colostrum. VIII Jablonsky, 300; Tie- 
mann, 350. 

V. Schwartz, 170. 

Congresses, Chemical. VII. Bericht 

iiber den 1. internationalen 

Congress, 220; Bericht tiber die 

x. Hauptversammlung, 

Bericht tiber die 111.-Iv. 

Hauptversammlung, 220. 

VIII. Gilbert, 277. 
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Constants, Mosotti- Claudius’. VIII. 
Zietkowski, 395. 

Cookery. (See a/so Foods and nutri- 
tion.) V. Hogan, 107; Rich- 
ards and Elliott, 159. 

Copellidin. VIII. Levy, Louis, 320. 

Copper. V. Bissler, So) sv Beis: 


263 ; Stahl, 372. 
Copper-arsenid. VIII. Rietzsch, 352. 
Copper, Electrolytic separation of. VIII. 

Siegrist, 369. 

Copper, Ferro-cyanids and cobalticya- 

nids of. WIII. Ossedat, 342. 
Copper-phosphid. VIII. Rietzsch, 352. 
Copper-sulfate, Solubility of. VIII. 

Maldés, 325. 

Corn cobs and elder pith, Constituents 
of. VIII. Browne, 249. 
Corydalis alkaloids. VIII. Wagner, 

Hans, 385. 

Cosmetics. (See also Essential oils ; 

Perfumes.) III. Saliceto, 21. 

V. Mondeville, 139. 

Cotarnin. 

Voigt, 384. 

Cotton. V. Tompkins, 183. 

Cotton oil. V. Tompkins, 183. 
Creatin, V. Mallet, 131. 

Creatinin. V. Mallet, 131. 

Creosote, Pyrogenic decomposition of. 

VIII. Muller, Eberhard, 334. 
Crotonic acid. VIII. Helkenberg, 290. 

Solid, and hydrogen bromid. VIII. 
Darbishire, 257. 
Crotonic aldehyde and hydroxylamin. 
VIII. Haarmann, 285. 
aldehydes, Derivatives 
VIII. Frank, Franz, 271. 
Cryolite, Fluorene in. VIII. Weber, 

Hermann, 386. 

Cryoscopy. V. Calzolari, 64; Mann, 

132; Raoult, 157. VIII. Bartsch, 

Walter; 236%) Wiehe nt s26ne 

Gierig, 277; Mann, Gustav, 

326; Smith, Harry, 370; Som- 

merfeldt, 371. 

Crystals, Mixed. VIII. Sommerfeldt, 

371. 

Cumalic acids, Halogen 

Va Malis. 


Crotonic of. 


substituted. 


VIII. Bamberg, Paul, 235; | 
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Cumaranones. VIII. Atenstadt, 233; 
Bartsch, Fritz, 236. 


Cumarin. VIII. Furrer, 275; Krafft, 
Bile 
Basic. VIII. Schaal, 359. 
Cumarone. VIII. Boes, 245; Finckh, 
268; Kahlert, 304;- Nathan- 
sohn, 337: 


Derivatives of. VIII. Calov, 252; 
Richter, Otto, 352. 


Synthesis of homologues of. VIII. 
Schmidt, Hugo, 362. 
Cumene, Arsenic derivatives of. VIII. 
Oberg, 340. 
Derivatives of. VIII. Ropp, Paul, 
355- 
Cuminol and ethyl-amin. VIII. Schwab- 
bauer, 367. 
and methyl-amin. VIII. Schwab- 
bauer, 367. 


Cumylidene-anilin and benzaldehyde in 
the presence of potassium-cya- 

nid. VIII. Gerngross, 277. 

Curangin. VIII. Borsma, 246. 

Cyamelid. VIII. Hofmann, Friedrich, 
296. 

Cyanacetamid, Condensation products 
Ol VANES Contion25 5: 
Cyanacetic ester, Condensation products 
Ofe VLE Contiy 255; 
Cyanacetone. VIII. Fussenegger, 275. 
Cyanide process. (See a/so Gold.) V. 

Bosqui, 58; Eissler, 80; Gaze, 
91; Park, 147; Wilson, 195. 
Cyano-acetic esters, Oxy-methylene de- 
rivatives of. VIII. Grégoire, 
281. 
Cyano-azo-methin. 
Max, 279. 
Cyano-benzyl-anilin. VIII. Goldmann, 
Max, 279. 
Cyano-benzyl-chlorid. 
246. 
Cyano-benzyl-malonic ester and ammo- 
nia. VIII. Luttgen, 324. | 
Cyanoform. VIII. Osswald, 342. 
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Schilling, Bruno, 361. 
Diamido-diphenyl-methane, Ketone bro- 

mids and ketone chlorids from. 

VIII. Krigener, 313. 
Diamido-lutidin. VIII. Amos, 232. 
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